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SEQUENCE LISTING 



<110> Pompejus, Markus 
Kroger, Burkhard 
Schroder, Hartwig 
Zelder, Oskar 
Haberhauer, Gregor 

<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 
INVOLVED IN DNA REPLICATION, PROTEIN SYNTHESIS, 
AND PATHOGENESIS 




K00/29QQ 



<130> BGI-130CP 

<140> US 09/604, 693 
<141> 2000-06-27 

<160> 430 



<210> 1 
<211> 965 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (942) 
<223> RXN00625 



<400> 1 

ggc acc gat gaa gac tac ate cgc gtc gec ttc ate tac gac caa ace 

Gly Thr Asp Glu Asp Tyr lie Arg Val Ala Phe lie Tyr Asp Gin Thr 
15 10 15 



48 



acc gtc aag ccc gtc ggc gaa tec cga ate ttc gac gac gca gee ttc 
Thr Val Lys Pro Val Gly Glu Ser Arg lie Phe Asp Asp Ala Ala Phe 
20 25 30 



96 



acc ggc acc gca cgc cag cca etc gca cag gaa ttc cag cca etc aac 
Thr Gly Thr Ala Arg Gin Pro Leu Ala Gin Glu Phe Gin Pro Leu Asn 
35 40 45 



144 



gac age gag aaa tec ttc gtc ggc gta gtc aac cac ttc aag tec aag 
Asp Ser Glu Lys Ser Phe Val Gly Val Val Asn His Phe Lys Ser Lys 
50 55 60 



192 



ggc tct gtc act cgt gga gac gec gac acc ggc gac ggc caa ggc aac 240 
Gly Ser Val Thr Arg Gly Asp Ala Asp Thr Gly Asp Gly Gin Gly Asn 
65 70 75 80 

aac gec aac gtt cgc gtc gca cag gca cag gca etc ate gac cac ctg 288 
Asn Ala Asn Val Arg Val Ala Gin Ala Gin Ala Leu lie Asp His Leu 
85 90 95 



gaa aac cag gac gac tgg gca tec aag cca ate ttc ate etc ggc gac 
Glu Asn Gin Asp Asp Trp Ala Ser Lys Pro lie Phe lie Leu Gly Asp 
100 105 110 



336 



acc aac tec tac gee aag gaa acc gcg atg acc acc ctt tac ggc get 
Thr Asn Ser Tyr Ala Lys Glu Thr Ala Met Thr Thr Leu Tyr Gly Ala 
115 120 125 



384 



m 
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2 



r 



ggc tac acc aac ate gee acc gaa ttc gac get ggc tac age tac cag 432 
Gly Tyr Thr Asn lie Ala Thr Glu Phe Asp Ala Gly Tyr Ser Tyr Gin 
130 135 140 

ttc tec ggc cgc att ggc age etc gac cac gca etc ggc aac gaa gca 480 
Phe Ser Gly Arg lie Gly Ser Leu Asp His Ala Leu Gly Asn Glu Ala 
145 150 155 160. 

gee atg aag cac gtc ate gac gee gag gtc tgg gac ate aac get gac 528 
Ala Met Lys His Val lie Asp Ala Glu Val Trp Asp lie Asn Ala Asp 
165 170 175 

gaa gca ate gca ttc gaa tac tec cgt cga etc aac aac acc tec gac 576 
Glu Ala lie Ala Phe Glu Tyr Ser Arg Arg Leu Asn Asn Thr Ser Asp 
180 185 190 

gta ttc gag aac aac gtc ttc cgc tec tec gac cac gac ccg ate aag 624 
Val Phe Glu Asn Asn Val Phe Arg Ser Ser Asp His Asp Pro lie Lys 
195 200 205 

gtc gga ttc aac etc age gag acc act gag ccc acc att ccg gta gag 672 
Val Gly Phe Asn Leu Ser Glu Thr Thr Glu Pro Thr lie Pro Val Glu 
210 215 220 

ccc act gat cct gca gaa cct acc gat cca act acc cca gtt aag cca 720 
Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Thr Thr Pro Val Lys Pro 
225 230 235 240 

act gat ccg gta gag acc acg gat cca tct gag cca acc gac cct gca 768 
Thr Asp Pro Val Glu Thr Thr Asp Pro Ser Glu Pro Thr Asp Pro Ala 
245 250 255 

gaa cct act gat cca get gaa cca act gac cct gag gaa acg aag aag 816 
Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Glu Glu Thr Lys Lys 
260 265 270 

cca gag gag ccg aag aac cct ggt tec tec aac gga age tec caa tac 864 
Pro Glu Glu Pro Lys Asn Pro Gly Ser Ser Asn Gly Ser Ser Gin Tyr 
275 280 285 

gee acc att gca gca ate ate gca gca ate eta ggt gee att get ttg 912 
Ala Thr lie Ala Ala lie lie Ala Ala lie Leu Gly Ala lie Ala Leu 
290 295 300 

gee ttc cag ttc ttc cat tea agt tct aat taactcttag ggagtaatcc 962 
Ala Phe Gin Phe Phe His Ser Ser Ser. Asn 
305 310 

cct 965 



<210> 2 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Gly Thr Asp Glu Asp Tyr lie Arg Val Ala Phe lie Tyr Asp Gin Thr 
1 5 10 15 
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Thr Val Lys Pro Val Gly Glu Ser Arg lie Phe Asp Asp Ala Ala Phe 
20 25 30 

Thr Gly Thr Ala Arg Gin Pro Leu Ala Gin Glu Phe Gin Pro Leu Asn 
35 40 45 

Asp Ser Glu Lys Ser Phe Val Gly Val Val Asn His Phe Lys Ser Lys 
50 55 60 

Gly Ser Val Thr Arg Gly Asp Ala Asp Thr Gly Asp Gly Gin Gly Asn 
65 70 75 80 

Asn Ala Asn Val Arg Val Ala Gin Ala Gin Ala Leu lie Asp His Leu 
85 90 95 

Glu Asn Gin Asp Asp Trp Ala Ser Lys Pro lie Phe lie Leu Gly Asp 
100 105 110 

Thr Asn Ser Tyr Ala Lys Glu Thr Ala Met Thr Thr Leu Tyr Gly Ala 
115 120 125 

Gly Tyr Thr Asn lie Ala Thr Glu Phe Asp Ala Gly Tyr Ser Tyr Gin 
130 135 140 

Phe Ser Gly Arg lie Gly Ser Leu Asp His Ala Leu Gly Asn Glu Ala 
145 150 155 160 

Ala Met Lys His Val lie Asp Ala Glu Val Trp Asp lie Asn Ala Asp 
165 170 175 

Glu Ala lie Ala Phe Glu Tyr Ser Arg Arg Leu Asn Asn Thr Ser Asp 
180 185 190 

Val Phe Glu Asn Asn Val Phe Arg Ser Ser Asp His Asp Pro lie Lys 
195 200 205 

Val Gly Phe Asn Leu Ser Glu Thr Thr Glu Pro Thr lie Pro Val Glu 
210 215 220 

Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Thr Thr Pro Val Lys Pro 
225 230^ 235 240 

Thr Asp Pro Val Glu Thr Thr Asp Pro Ser Glu Pro Thr Asp Pro Ala 
245 250 255 

Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Glu Glu Thr Lys Lys 
260 265 270 

Pro Glu Glu Pro Lys Asn Pro Gly Ser Ser Asn Gly Ser Ser Gin Tyr 
275 280 285 

Ala Thr lie Ala Ala lie lie Ala Ala lie Leu Gly Ala lie Ala Leu 
290 295 300 

Ala Phe Gin Phe Phe His Ser Ser Ser Asn 
305 310 



<210> 3 
<211> 362 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (339) 
<223> FRXA00625 

<400> 3 

tec gac cac gac ccg ate aag gtc gga ttc aac etc age gag ace act 48 

Ser Asp His Asp Pro lie Lys Val Gly Phe Asn Leu Ser Glu Thr Thr 
15 10 15 

gag ccc acc att ccg gta gag ccc act gat cct gca gaa cct ace gat 96 
Glu Pro Thr lie Pro Val Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp 
20 25 30 

cca act acc cca gtt aag cca act gat ccg gta gag acc acg gat cca 14 4 
Pro Thr Thr Pro Val Lys Pro Thr Asp Pro Val Glu Thr Thr Asp Pro 
35 40 45 

tct gag cca acc gac cct gca gaa cct act gat cca get gaa cca act 192 
Ser Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Ala Glu Pro Thr 
50 55 60 

gac cct gag gaa acg aag aag cca gag gag ccg aag aac cct ggt tec 240 
Asp Pro Glu Glu Thr Lys Lys Pro Glu Glu Pro Lys Asn Pro Gly Ser 
65 70 75 80 

tec aac gga age tec caa tac gee acc att gca gca ate ate gca gca 288 
Ser Asn Gly Ser Ser Gin Tyr Ala Thr lie Ala Ala lie lie Ala Ala 
85 90 95 

ate eta ggt gee att get ttg gee ttc cag ttc ttc cat tea agt tct 336 
lie Leu Gly Ala lie Ala Leu Ala Phe Gin Phe Phe His Ser Ser Ser 
100 105 110 

aat taactcttag ggagtaatcc cct 362 
Asn 



<210> 4 
<211> 113 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Ser Asp His Asp Pro lie Lys Val Gly Phe Asn Leu Ser Glu Thr Thr 
15 10 15 

Glu Pro Thr lie Pro Val Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp 
20 25 30 

Pro Thr Thr Pro Val Lys Pro Thr Asp Pro Val Glu Thr Thr Asp Pro 
35 40 45 

Ser Glu Pro Thr Asp Pro Ala Glu Pro Thr Asp Pro Ala Glu Pro Thr 
50 55 60 



Asp Pro Glu Glu Thr Lys Lys Pro Glu Glu Pro Lys Asn Pro Gly Ser 
65 70 75 80 
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5 



Ser Asn Gly Ser Ser Gin Tyr Ala 
85 

lie Leu Gly Ala He Ala Leu Ala 
100 

Asn 



Thr He Ala Ala He He Ala Ala 
90 95 

Phe Gin Phe Phe His Ser Ser Ser 
105 110 



<210> 5 
<211> 1768 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1768) 

<223> RXN02943 

<400> 5 

aactgccagg tcgaccaaat tgctcgccaa gcagactccg aaaaacacgg gtaattcata 60 

tggcttgtat ctaatccata ctgaacagag gacctctcct atg tct cgc att tct 115 

Met Ser Arg He Ser 
1 ' 5 

gcg cgc act ctg gca ate gca ctt gec ggt gca acc gcg gec age ctg 163 
Ala Arg Thr Leu Ala He Ala Leu Ala Gly Ala Thr Ala Ala Ser Leu 
10 15 20 

gca gtt gtt cca gca gca aca get aat cct gec gga acc get cct gtc 211 
Ala Val Val Pro Ala Ala Thr Ala Asn Pro Ala Gly Thr Ala Pro Val 
25 30 35 

ate aac gaa ate tac gaa ggc ggt gga aac age gga teg ttg ttc tec 259 
He Asn Glu He Tyr Glu Gly Gly Gly Asn Ser Gly Ser Leu Phe Ser 
40 45 50 

aac gac ttc att gag etc tac aac cca acc tea ggg gac att tec etc 307 
Asn Asp Phe He Glu Leu Tyr Asn Pro Thr Ser Gly Asp He Ser Leu 
55 60 65 

gac ggt tgg age gtt acc tac tac gca gee aac ggt aac tec ggc gga 355 
Asp Gly Trp Ser Val Thr Tyr Tyr Ala Ala Asn Gly Asn Ser Gly Gly 
70 75 80 85 

acc aca aac ctg acc gga aac ate cct gee aac ggt tac tac etc ate 403 
Thr Thr Asn Leu Thr Gly Asn He Pro Ala Asn Gly Tyr Tyr Leu He 
90 95 100 

cag caa cgc gca ggc age aac aac acc ggc get ctg cct acc cca gac 451 
Gin Gin Arg Ala Gly Ser Asn Asn Thr Gly Ala Leu Pro Thr Pro Asp 
105 110 115 

gee acc ggt aac ttg gca atg ggt gee tec caa gga tea gtt gca ctg 499 
Ala Thr Gly Asn Leu Ala Met Gly Ala Ser Gin Gly Ser Val Ala Leu 
120 125 130 



acc gac aac tct ggc eta acc get gac ctt gtc gga ttc ggt ggc acg 



547 
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Thr Asp Asn Ser Gly Leu Thr Ala Asp Leu Val Gly Phe Gly Gly Thr 
135 140 145 

tec atg ttt gaa gga aca get get gca cct gag acc age aac aaa ttg 595 
Ser Met Phe Glu Gly Thr Ala Ala Ala Pro Glu Thr Ser Asn Lys Leu 
150 155 160 165 

tct gtt caa cgc aaa gaa gtt ggc get gac tct gat aac aac tec gta 643 
Ser Val Gin Arg Lys Glu Val Gly Ala Asp Ser Asp Asn Asn Ser Val 
170 175 180 

gac ttc gag act gga get cca act cca acg tec teg gga gga tec get 691 
Asp Phe Glu Thr Gly Ala Pro Thr Pro Thr Ser Ser Gly Gly Ser Ala 
185 190 195 

cct gtt gac cca ggc gag cca gaa act cca gta aac cct ggg 'gaa aca 739 
Pro Val Asp Pro Gly Glu Pro Glu Thr Pro Val Asn Pro Gly Glu Thr 
200 205 210 

gtc tec ate gca caa ate caa gga acc ggt etc get acc cca etc gag 787 
Val Ser lie Ala Gin lie Gin Gly Thr Gly Leu Ala Thr Pro Leu Glu 
215 220 225 

ggt cag acc gtc acc acc gaa ggt att gtc act gee gtt tac gca gaa 835 
Gly Gin Thr Val Thr Thr Glu Gly lie Val Thr Ala Val Tyr Ala Glu 
230 235 240 245 

ggt ggc ttc aac ggt tac tac ate cag aca cct gga tct ggt act gca 883 
Gly Gly Phe Asn Gly Tyr Tyr lie Gin Thr Pro Gly Ser Gly Thr Ala 
250 - 255 260 

cca aag gtt get ggc gac gca tec gac ggc ate ttc gtc tac gtg gga 931 
Pro Lys Val Ala Gly Asp Ala Ser Asp Gly lie Phe Val Tyr Val Gly 
265 270 275 

age aat ggt tec tac cca gag etc ggc gca tct gtc acc gtc act ggc 979 
Ser Asn Gly Ser Tyr Pro Glu Leu Gly Ala Ser Val Thr Val Thr Gly 
280 285 290 

aag gee acc gaa cac tac gag atg act cag eta ggc aac tec tec ttc 1027 
Lys Ala Thr Glu His Tyr Glu Met Thr Gin Leu Gly Asn Ser Ser Phe 
295 300 305 

acc gtt teg gac acc gca ttc gag cca gta acc cca etc gaa ctg gac 1075 
Thr Val Ser Asp Thr Ala Phe Glu Pro Val Thr Pro Leu Glu Leu Asp 
310 315 320 325 

acc gtt cct act ggc gat gac att cgc gaa gca tac gaa ggc atg ctg 1123 
Thr Val Pro Thr Gly Asp Asp lie Arg Glu Ala Tyr Glu Gly Met Leu 
330 335 340 

ctg aag cca acc ggc get cac acc gtg acc aac aac tac gca acc aac 1171 
Leu Lys Pro Thr Gly Ala His Thr Val Thr Asn Asn Tyr Ala Thr Asn 
345 350 355 

acc ttc ggt gaa att gee etc gee cca ggt aac gag cct ttg tac cag 1219 
Thr Phe Gly Glu lie Ala Leu Ala Pro Gly Asn Glu Pro Leu Tyr Gin 
360 365 370 



gee act caa atg gtg gca ccg gga gee gaa gcg att gcg tac gag gcg 
Ala Thr Gin Met Val Ala Pro Gly Ala Glu Ala lie Ala Tyr Glu Ala 



1267 
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375 380 ■ 385 

gaa aac gtc gca aag caa att acg ctg gat gac gga cgc tec ggc aac 1315 
Glu Asn Val Ala Lys Gin lie Thr Leu Asp Asp Gly Arg Ser Gly Asn 
390 395 400 405 

tac act cgc ggc gac tec age acg cct atg gca tgg ctt gtg cag gac 1363 
Tyr Thr Arg Gly Asp Ser Ser Thr Pro Met Ala Trp Leu Val Gin Asp 
410 415 420 

ggt ggc gag acc ate aag tec ate cgc acc ggc gac cag gtg gaa ttc 1411 
Gly Gly Glu Thr lie Lys Ser lie Arg Thr Gly Asp Gin Val Glu Phe 
425 430 435 

cag gca cca gta ate ttc gat tac cgc tac gac ctg tgg aaa ttc cag 1459 
Gin Ala Pro Val lie Phe Asp Tyr Arg Tyr Asp Leu Trp Lys Phe Gin 
440- 445 450 

cca acc acc cct gtc acc ggc aac acc gca age tec gac ctt cct ate 1507 
Pro Thr Thr Pro Val Thr Gly Asn Thr Ala Ser Ser Asp Leu Pro lie 
455 460 465 

acc tgg gat gac acc cgc gcg get gag eta get tea ate aat gac gtt 1555 
Thr Trp Asp Asp Thr Arg Ala Ala Glu Leu Ala Ser lie Asn Asp Val 
470 475 480 485 

get ggc gaa ttc cac ate gca age ttc aac gtg etc aac tac ttc acc 1603 
Ala Gly Glu Phe His lie Ala Ser Phe Asn Val Leu Asn Tyr Phe Thr 
490 495 500 

tct etc ggc gaa gat gaa cca ggc tgc age gca tac agg gat ate aac 1651 
Ser Leu Gly Glu Asp Glu Pro Gly Cys Ser Ala Tyr Arg Asp lie Asn 
505 510 ( 515 

aac acc cca gtc acc gee aac aac tgt aac gtc cgt ggc get tac acc 1699 
Asn Thr Pro Val Thr Ala Asn Asn Cys Asn Val Arg Gly Ala Tyr Thr 
520 525 530 

gaa gaa gca etc gaa gat cag cag age aag ate gtc gaa gca ate aac 1747 
Glu Glu Ala Leu Glu Asp Gin Gin Ser Lys lie Val Glu Ala lie Asn 
535 540 545 

cgc ctt gac gtc gat gtt ctt 1768 
Arg Leu Asp Val Asp Val Leu 
550 555 



<210> 6 
<211> 556 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 6 

Met Ser Arg lie Ser Ala Arg Thr Leu Ala lie Ala Leu Ala Gly Ala 
15 10 15 

Thr Ala Ala Ser Leu Ala Val Val Pro Ala Ala Thr Ala Asn Pro Ala 
20 25 30 



Gly Thr Ala Pro Val lie Asn ,Glu lie Tyr Glu Gly Gly Gly Asn Ser 
35 40 45 



ATTORNEY DOCKET NO.: BGI-130CP 



Gly Ser Leu Phe 
50 

Gly Asp lie Ser 
65 

Gly Asn Ser Gly 



Gly Tyr Tyr Leu 
100 

Leu Pro Thr Pro 
115 

Gly Ser Val Ala 
130 

Gly Phe Gly Gly 
145 

Thr Ser Asn Lys 



Asp Asn Asn Ser 
180 

Ser Gly Gly Ser 
195 

Asn Pro Gly Glu 
210 

Ala Thr Pro Leu 
225 

Ala Val Tyr Ala 



Gly Ser Gly Thr 
260 

Phe Val Tyr Val 
275 

Val Thr Val Thr 
290 

Gly Asn Ser Ser 
305 

Pro Leu Glu Leu 



Tyr Glu Gly Met 
340 

Asn Tyr Ala Thr 
355 



Ser Asn Asp Phe 
55 

Leu Asp Gly Trp 
70 

Gly Thr Thr Asn 
85 

lie Gin Gin Arg 



Asp Ala Thr Gly 
120 

Leu Thr Asp Asn 
135 

Thr Ser Met Phe 
150 

Leu Ser Val Gin 
165 

Val Asp Phe Glu 



Ala Pro Val Asp 
200 

Thr Val Ser lie 
215 

Glu Gly Gin Thr 

230 

Glu Gly Gly Phe 
245 

Ala Pro Lys Val 



Gly Ser Asn Gly 
280 

Gly Lys Ala Thr 
295 

Phe Thr Val Ser 
310 

Asp Thr Val Pro 
325 

Leu Leu Lys Pro 



Asn Thr Phe Gly 
360 



lie Glu Leu Tyr 
60 

Ser Val. Thr Tyr 
75 

Leu Thr Gly Asn 
90 

Ala Gly Ser Asn 
105 

Asn Leu Ala Met 



Ser Gly Leu Thr 
140 

Glu Gly Thr Ala 
155 

Arg Lys Glu Val 
170 

Thr Gly Ala Pro 
185 

Pro Gly Glu Pro 



Ala Gin He Gin 
220 

Val Thr Thr Glu 
235 

Asn Gly Tyr Tyr 
250 

Ala Gly Asp Ala 
265 

Ser Tyr Pro Glu 



Glu His Tyr Glu 
300 

Asp Thr Ala Phe 
315 

Thr Gly Asp Asp 
330 

Thr Gly Ala His 
345 

Glu He Ala Leu 



Asn Pro Thr Ser 



Tyr Ala Ala Asn 
80 

He Pro Ala Asn 
95 

Asn Thr Gly Ala 
110 

Gly Ala Ser Gin 
125 

Ala Asp Leu Val 



Ala Ala Pro Glu 
160 

Gly Ala Asp Ser 
175 

Thr Pro Thr Ser 
190 

Glu Thr Pro Val 
205 

Gly Thr Gly Leu 



Gly He Val Thr 
240 

lie Gin Thr Pro 
255 

Ser Asp Gly He 
270 

Leu Gly Ala Ser 
285 

Met Thr Gin Leu 



Glu Pro Val Thr 
320 

He Arg Glu Ala 
335 

Thr Val Thr Asn 
350 

Ala Pro Gly Asn 
365 



ATTORNEY DOCKET NO.: BGI-130CP 



Glu Pro Leu Tyr Gin Ala Thr Gin Met Val Ala Pro Gly Ala Glu Ala 
370 375 380 

lie Ala Tyr Glu Ala Glu Asn Val Ala Lys Gin lie Thr Leu Asp Asp 
385 390 395 400 

Gly Arg Ser Gly Asn Tyr Thr Arg Gly Asp Ser Ser Thr Pro Met Ala 
405 410 415 

Trp Leu Val Gin Asp Gly Gly Glu Thr lie Lys Ser He Arg Thr Gly 
420 425 430 

Asp Gin Val Glu Phe Gin Ala Pro Val He Phe Asp Tyr Arg Tyr Asp 
435 440 445 

Leu Trp Lys Phe Gin Pro Thr Thr Pro Val Thr Gly Asn Thr Ala Ser 
450 455 460 

Ser Asp Leu Pro He Thr Trp Asp Asp Thr Arg Ala Ala Glu Leu Ala 
465 470 475 480 

Ser He Asn Asp Val Ala Gly Glu Phe His He Ala Ser Phe Asn Val 
485 490 495 

Leu Asn Tyr Phe Thr Ser Leu Gly Glu Asp Glu Pro Gly Cys Ser Ala 
500 505 510 

Tyr Arg Asp lie Asn Asn Thr Pro Val Thr Ala Asn Asn Cys Asn Val 
515 520 525 

Arg Gly Ala Tyr Thr Glu Glu Ala Leu Glu Asp Gin Gin Ser Lys He 
530 535 540 

Val Glu Ala He Asn Arg Leu Asp Val Asp Val Leu 
545 550 555 



<210> 7 
<211> 1369 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> FRXA00538 

<400> 7 

aactgccagg tcgaccaaat tgctcgccaa gcagactccg aaaaacacgg gtaattcata 60 

tggcttgtat ctaatccata ctgaacagag gacctctcct atg tct cgc att tct 115 

Met Ser Arg He Ser 
1 5 

gcg cgc act ctg gca ate gca ctt gec ggt gca acc gcg gec age ctg 163 
Ala Arg Thr Leu Ala He Ala Leu Ala Gly Ala Thr Ala Ala Ser Leu 
10 15 20 



gca gtt gtt cca gca gca aca get aat cct gec gga acc get 
Ala Val Val Pro Ala Ala Thr Ala Asn Pro Ala Gly Thr Ala 
25 30 35 



cct gtc 
Pro Val 



211 



ATTORNEY DOCKET NO.: BGI-130CP 10 



ate aac gaa ate tac gaa ggc ggt gga aac age gga teg ttg ttc tec 259 
lie Asn Glu lie Tyr Glu Gly Gly Gly Asn Ser Gly Ser Leu Phe Ser 
40 45 50 

aac gac ttc att gag etc tac aac cca acc tea ggg gac att tec etc 307 
Asn Asp Phe lie Glu Leu Tyr Asn Pro Thr Ser Gly Asp lie Ser Leu 
55 60 65 

gac ggt tgg age gtt acc tac tac gca gee aac ggt aac tec ggc gga 355 
Asp Gly Trp Ser Val Thr Tyr Tyr Ala Ala Asn Gly Asn Ser Gly Gly 
70 75 80 85 

acc aca aac ctg acc gga aac ate cct gee aac. ggt tac tac etc ate 403 
Thr Thr Asn Leu Thr Gly Asn He Pro Ala Asn Gly Tyr Tyr Leu He 
90 95 100 

cag caa cgc gca ggc age aac aac acc ggc get ctg cct acc cca gac 451 
Gin Gin Arg Ala Gly Ser Asn Asn Thr Gly Ala Leu Pro Thr Pro Asp 
105 110 115 

gee acc ggt aac ttg gca atg ggt gee tec caa gga tea gtt gca ctg 4 99 
Ala Thr Gly Asn Leu Ala Met Gly Ala Ser Gin Gly Ser Val Ala Leu 
120 125 130 

acc gac aac tct ggc eta acc get gac ctt gtc gga ttc ggt ggc acg 547 
Thr Asp Asn Ser Gly Leu Thr Ala Asp Leu Val Gly Phe. Gly Gly Thr 
135 140 145 

tec atg ttt gaa gga aca get get gca cct gag acc age aac aaa ttg 595 
Ser Met Phe Glu Gly Thr Ala Ala Ala Pro Glu Thr Ser Asn Lys Leu 
150 155 160 165 

tct gtt caa cgc aaa gaa gtt ggc get gac tct gat aac aac tec gta 643 
Ser Val Gin Arg Lys Glu Val Gly Ala Asp Ser Asp Asn Asn Ser Val 
170 175 180 

gac ttc gag act gga get cca act cca acg tec teg gga gga tec get 691 
Asp Phe Glu Thr Gly Ala Pro Thr Pro Thr Ser Ser Gly Gly Ser Ala 
185 190 195 

cct gtt gac cca ggc gag cca gaa act cca gta aac cct ggg gaa aca 739 
Pro Val Asp Pro Gly Glu Pro Glu Thr Pro Val Asn Pro Gly Glu Thr 
200 205 210 

gtc tec ate gca caa ate caa gga acc ggt etc get acc cca etc gag 787 
Val Ser He Ala Gin He Gin Gly Thr Gly Leu Ala Thr Pro Leu Glu 
215 220 225 

ggt cag acc gtc acc acc gaa ggt att gtc act gee gtt tac gca gaa 835 
Gly Gin Thr Val Thr Thr Glu Gly He Val Thr Ala Val Tyr Ala Glu 
230 235 240 245 

ggt ggc ttc aac ggt tac tac ate cag aca cct gga tct ggt act gca 883 
Gly Gly Phe Asn Gly Tyr Tyr lie Gin Thr Pro Gly Ser Gly Thr Ala 
250 255 260 

cca aag gtt get ggc gac gca tec gac ggc ate ttc gtc tac gtg gga 931 
Pro Lys Val Ala Gly Asp Ala Ser Asp Gly He Phe Val Tyr Val Gly 
265 270 275 
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age aat ggt tec tac cca gag etc ggc gca tct gtc ace gtc act ggc 979 
Ser Asn Gly Ser Tyr Pro Glu Leu Gly Ala Ser Val Thr Val Thr Gly 
280 285 290 

aag gee acc gaa cac tac gag atg act cag eta ggc aac tec tec ttc 1027 
Lys Ala Thr Glu His Tyr Glu Met Thr Gin Leu Gly Asn Ser Ser Phe 
295 300 305 

acc gtt teg gac acc gca ttc gag cca gta acc cca etc gaa ctg gac 1075 
Thr Val Ser Asp Thr Ala Phe Glu Pro Val Thr Pro Leu Glu Leu Asp 
310 315 320 325 

acc gtt cct act ggc gat gac att cgc gaa gca tac gaa ggc atg ctg 1123 
Thr Val Pro Thr Gly Asp Asp lie Arg Glu Ala Tyr Glu Gly Met Leu 
330 335 340 

ctg aag cca acc ggc get cac acc gtg acc aac aac tac gca acc aac 1171 
Leu Lys Pro Thr Gly Ala His Thr Val Thr Asn Asn Tyr Ala Thr Asn 
345 350 355 

acc ttc ggt gaa att gee etc gee cca ggt aac gag cct ttg tac cag 1219 
Thr Phe Gly Glu lie Ala Leu Ala Pro Gly Asn Glu Pro Leu Tyr Gin 
360 365 370 

gee act caa atg gtg gca ccg gga gee gaa gcg att gcg tac gag gcg 1267 
Ala Thr Gin Met Val Ala Pro Gly Ala Glu Ala lie Ala Tyr Glu Ala 
375 380 385 

gaa aac gtc gca aag caa att acg ctg gat gac gga cgc tec ggc aac 1315 
Glu Asn Val Ala Lys Gin lie Thr Leu Asp Asp Gly Arg Ser Gly Asn 
390 395 400 405 

tac act cgc ggc gac tec age acg cct atg gca tgg ctt gtg cag gac 1363 
Tyr Thr Arg Gly Asp Ser Ser Thr Pro Met Ala Trp Leu Val Gin Asp 
410 415 420 

ggt ggc 1369 
Gly Gly 



<210> 8 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Met Ser Arg lie Ser Ala Arg Thr Leu Ala lie Ala Leu Ala Gly Ala 
15 10 15 

Thr Ala Ala Ser Leu Ala Val Val Pro Ala Ala Thr Ala Asn Pro Ala 
20 25 30 

Gly Thr Ala Pro Val lie Asn Glu lie Tyr Glu Gly Gly Gly Asn Ser 
35 40 45 

Gly Ser Leu Phe Ser Asn Asp Phe lie Glu Leu Tyr Asn Pro Thr Ser 
50 55 60 



Gly Asp lie Ser Leu Asp Gly Trp Ser Val Thr Tyr Tyr Ala Ala Asn 
65 70 75 80 
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Gly Asn Ser Gly 



Gly Tyr Tyr Leu 
100 

Leu Pro Thr Pro 
115 

Gly Ser Val Ala 
130 

Gly Phe Gly Gly 
145 

Thr Ser Asn Lys 



Asp Asn Asn Ser 
180 

Ser Gly Gly Ser 
195 

Asn Pro Gly Glu 
210 

Ala Thr Pro Leu 
225 

Ala Val Tyr Ala 



Gly Ser Gly Thr 
260 

Phe Val Tyr Val 
275 

Val Thr Val Thr 
290 

Gly Asn Ser Ser 
305 

Pro Leu Glu Leu 



Tyr Glu Gly Met 
340 

Asn Tyr Ala Thr 
355 

Glu Pro Leu Tyr 
370 

lie Ala Tyr Glu 
385 



Gly Thr Thr Asn 
85 

lie Gin Gin Arg 



Asp Ala Thr Gly 
120 

Leu Thr Asp Asn 
135 

Thr Ser Met Phe 
150 

Leu Ser Val Gin 
165 

Val Asp Phe Glu 



Ala Pro Val Asp 
200 

Thr Val Ser lie 
215 

Glu Gly Gin Thr 
230 

Glu Gly Gly Phe 
245 

Ala Pro Lys Val 



Gly Ser Asn Gly 
280 

Gly Lys Ala Thr 
295 

Phe Thr Val Ser 
310 

Asp ^Thr Val Pro 
325 

Leu Leu Lys Pro 



Asn Thr Phe Gly 
360 

Gin Ala Thr Gin 
375 

Ala Glu Asn Val 
390 



Leu Thr Gly Asn 
90 

Ala Gly Ser Asn 
105 

Asn Leu Ala Met 



Ser Gly Leu Thr 
140 

Glu Gly Thr Ala 
155 

Arg Lys Glu Val 
170 

Thr Gly Ala Pro 
185 

Pro Gly Glu Pro 



Ala Gin lie Gin 
220 

Val Thr Thr Glu 
235 

Asn Gly Tyr Tyr 
250 

Ala Gly Asp Ala 
265 

Ser Tyr Pro Glu 



Glu His Tyr Glu 
300 

Asp Thr Ala Phe 
315 

Thr Gly Asp Asp 
330 

Thr Gly Ala His 
345 

Glu lie Ala Leu 



Met Val Ala Pro 
380 

Ala Lys Gin lie 
395 



lie Pro Ala Asn 
95 

Asn Thr Gly Ala 
110 

Gly Ala Ser Gin 
125 

Ala Asp Leu Val 



Ala Ala Pro Glu 
160 

Gly Ala Asp Ser 
175 

Thr Pro Thr Ser 
190 

Glu Thr Pro Val 
205 

Gly Thr Gly Leu 



Gly lie Val Thr 
240 

lie Gin Thr Pro 
255 

Ser Asp Gly lie 
270 

Leu Gly Ala Ser 
285 

Met Thr Gin Leu 



Glu Pro Val Thr 
320 

lie Arg Glu Ala 
335 

Thr Val Thr Asn 
350 

Ala Pro Gly Asn 
365 

Gly Ala Glu Ala 



Thr Leu Asp Asp 
400 
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Gly Arg Ser Gly Asn Tyr Thr Arg Gly Asp Ser Ser Thr Pro Met Ala 
405 410 415 

Trp Leu Val Gin Asp Gly Gly 
420 



<210> 9 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXA00823 

<400> 9 

caaatgcaaa aagcatcagc aagagcggga tgatcaccac aagcaaacct gtcatgggag 60 

.tcattctaat gatgaatcaa atccgcgcta acttaagggt atg ggt tec att act 115 

Met Gly Ser lie Thr 

1 5 

ccg cag aag egg cct cgc gtg ggg tct cac ate gcg aac aag ggt caa 163 

Pro Gin Lys Arg Pro Arg Val Gly Ser His lie Ala Asn Lys Gly Gin 

10 15 20 

gag act gat ate ggg cga aaa cgc cga get cga cgc ate aat cgc aca 211 
Glu Thr Asp lie Gly Arg Lys Arg Arg Ala Arg Arg lie Asn Arg Thr 
25 30 35 

etc ace gtg gca tat ccg gat gcg cac tgc gaa tta gat ttc ace aat 259 
Leu Thr Val Ala Tyr Pro Asp Ala His Cys Glu Leu Asp Phe Thr Asn 
40 45 50 

ccg eta gaa etc acg gtc gee acc att ttg tec gee cag tgc acg gac 307 
Pro Leu Glu Leu Thr Val Ala Thr lie Leu Ser Ala Gin Cys Thr Asp 
55 60 65 

gtt cgc gtg aac cag gtg acg ccc gcg ttg ttc aag cgc tat ccg acg 355 
Val Arg Val Asn Gin Val Thr Pro Ala Leu Phe Lys Arg Tyr Pro Thr 
70 75 80 85 

gee aca gat tac gee aac gee gat cgc acg gaa ttg gag gag ttc ate 403 
Ala Thr Asp Tyr Ala Asn Ala Asp Arg Thr Glu Leu Glu Glu Phe lie 
90 95 100 

cgt ccg aca ggc ttt tac cgc aac aag gee act tct tta ate ggc ctg 451 
Arg Pro Thr Gly Phe Tyr Arg Asn Lys Ala Thr Ser Leu lie Gly Leu 
105. 110 115 

ggt gag gca eta att teg ctt cac gac ggc cag gtc ccc ggt acc ctt 4 99 
Gly Glu Ala Leu lie Ser Leu His Asp Gly Gin Val Pro Gly Thr Leu 
120 125 130 

gag cag eta gtt gag ctg ccg ggg gtc ggg egg aaa acc gee aac gtg 547 
Glu Gin Leu Val Glu Leu Pro Gly Val Gly Arg Lys Thr Ala Asn Val 
135 140 145 



gtg ctg gga aat get ttc ggt gtt ccg gga ate acg gtg gat aca cac 



595 



ATTORNEY DOCKET NO.: BGI-130CP 14 



Val Leu Gly Asn Ala Phe Gly Val Pro Gly lie Thr Val Asp Thr His 
150 155 160 165 



ttt ggc agg ttg gtg cgt cgc ctg aag etc act gat gaa gaa gat ccc 643 
Phe Gly Arg Leu Val Arg Arg Leu Lys Leu Thr Asp Glu Glu Asp Pro 
170 175 180 



gtc aag gtg gaa aaa gtg atg aac gaa etc ate gaa aag cct gag tgg 691 
Val Lys Val Glu Lys Val Met Asn Glu Leu lie Glu Lys Pro Glu Trp 
185 190 195 

acc atg ttt tea cat agg ctg ate ttc cac gga cgt agg ata tgt cat 739 
Thr Met Phe Ser His Arg Leu lie Phe His Gly Arg Arg lie Cys His 
200 205 210 

agt cga cgc gec gec tgt gga gec tgc atg ctg gca get gat tgc cca 787 
Ser Arg Arg Ala Ala Cys Gly Ala Cys Met Leu Ala Ala Asp Cys Pro 
215 220 225 

tec ttt ggt ttg gag ggg ccg tea gat cca ttt gag gcg caa aaa etc 835 
Ser Phe Gly Leu Glu Gly Pro Ser Asp Pro Phe Glu Ala Gin Lys Leu 
230 235 240 245 

att aaa agt gat gat agg gag cac ctg ctg aaa atg gca gga atg 880 
lie Lys Ser Asp Asp Arg Glu His Leu Leu Lys Met Ala Gly Met 
250 255 260 

tagaaaacaa atgacaagca gtg 903 



<210> 10 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 10 

Met Gly Ser lie Thr Pro Gin Lys Arg 
1 5 



Pro Arg Val Gly Ser His lie 
10 15 



Ala Asn Lys Gly Gin Glu Thr Asp lie 
20 25 



Gly Arg Lys Arg Arg Ala Arg 
30 



Arg lie Asn Arg Thr Leu Thr Val Ala 
35 40 



Tyr Pro Asp Ala His Cys Glu 
45 



Leu Asp Phe Thr Asn Pro Leu Glu Leu 
50 55 



Thr Val Ala Thr He Leu Ser 
60 



Ala Gin Cys Thr Asp Val Arg Val Asn 
65 70 



Gin Val Thr Pro Ala Leu Phe 
75 80 



Lys Arg Tyr Pro Thr Ala Thr Asp Tyr 
85 



Ala Asn Ala Asp Arg Thr Glu 
90 95 



Leu Glu Glu Phe He Arg Pro Thr Gly 
100 105 



Phe Tyr Arg Asn Lys Ala Thr 
110 



Ser Leu He Gly Leu Gly Glu Ala Leu 
115 120 



He Ser Leu His Asp Gly Gin 
125 



Val Pro Gly Thr Leu Glu Gin Leu Val Glu Leu Pro Gly Val Gly Arg 
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130 135 140 

Lys Thr Ala Asn Val Val Leu Gly Asn Ala Phe Gly Val Pro Gly lie 
145 150 155 160 

Thr Val Asp Thr His Phe Gly Arg Leu Val Arg Arg Leu Lys Leu Thr 
165 170 175 

Asp Glu Glu Asp Pro Val Lys Val Glu Lys Val Met Asn Glu Leu lie 
180 185 190 

Glu Lys Pro Glu Trp Thr Met Phe Ser His Arg Leu lie Phe His Gly 
195 200 205 

Arg Arg lie Cys His Ser Arg Arg Ala Ala Cys Gly Ala Cys Met Leu 
210 215 220 

Ala Ala Asp Cys Pro Ser Phe Gly Leu Glu Gly Pro Ser Asp Pro Phe 
225 230 235 240 

Glu Ala Gin Lys Leu lie Lys Ser Asp Asp Arg Glu His Leu Leu Lys 
245 250 255 

Met Ala Gly Met 
260 



<210> 11 
<211> 1740 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1717) 
<223> RXA02145 

<400> 11 

cactgccaca gctgccaatt accgttgatg aagagggcta cctcatcgcc gctggtaact 60 

tcattgagcc. actcggccct gcattctggg agcgtaagtc atg agt eta get acc 115 

Met Ser Leu Ala Thr 
1 5 

gtg gga aac aat ctt gat tec cgt tac acc atg gcg teg ggt ate cgt 163 
Val Gly Asn Asn Leu Asp Ser Arg Tyr Thr Met Ala Ser Gly lie Arg 
10 15 20 

cgc cag ate aac aag gtc ttc cca act cac tgg tec ttc atg etc ggc 211 
Arg Gin lie Asn Lys Val Phe Pro Thr His Trp Ser Phe Met Leu Gly 
25 30 35 

gag att gcg ctt tac age ttc ate gtc ttg ctg ctg act ggt gtc tac 259 
Glu lie Ala Leu Tyr Ser Phe lie Val Leu Leu Leu Thr Gly Val Tyr 
40 * 45 50 

ctg acc ctg ttc ttc gac cca tea ate acc aag gtc att tat gac ggc 307 
Leu Thr Leu Phe Phe Asp Pro Ser lie Thr Lys Val lie Tyr Asp Gly 
55 60 65 



ggc tac etc cca ctg aac ggt gtg gag atg tec cgt gca tac gca act 



355 
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Gly Tyr Leu Pro Leu Asn Gly Val Glu Met Ser Arg Ala Tyr Ala Thr 

70 75 80 85 

gcg ttg gat att tec ttc gag gtt cgc ggt ggt ctg ttc ate cgc cag 403 

Ala Leu Asp lie Ser Phe Glu Val Arg Gly Gly Leu Phe lie Arg Gin 

90 95 100 

atg cac cac tgg gca gec ctg ctg ttc gtt gta tec atg ctg gtt cac 451 

Met His His Trp Ala Ala Leu Leu Phe Val Val Ser Met Leu Val His 

105 110 115 

atg etc cgt att ttc ttc acc ggt gcg ttc cgt cgc cca cgt gaa gca 499 

Met Leu Arg lie Phe Phe Thr Gly Ala Phe Arg Arg Pro Arg Glu Ala 

120 125 130 

aac tgg ate ate ggt gtt gtt ctg ate ate ctg ggt atg get gaa ggc 547 

Asn Trp lie lie Gly Val Val Leu lie lie Leu Gly Met Ala Glu Gly 

135 140 145 

ttc atg ggt tac tec ctg cct gat gac ctg etc tct ggt gtt ggt ctt 595 

Phe Met Gly Tyr Ser Leu Pro Asp Asp Leu Leu Ser Gly Val Gly Leu 

150 155 160 165 

cga ate atg tec gee ate ate gtt ggt ctt ccg ate ata ggt acc tgg 643 

Arg lie Met Ser Ala lie lie Val Gly Leu Pro lie lie Gly Thr Trp 

170 175 180 

atg cac tgg ctg ate ttc ggt gga gac ttc cca tec gat ctg atg ctg 691 

Met His Trp Leu lie Phe Gly Gly Asp Phe Pro Ser Asp Leu Met Leu 

185 190 195 

gac cgc ttc tac ate gca cac gtt eta ate ate cca get ate ctg ctt 739 

Asp Arg Phe Tyr lie Ala His Val Leu lie lie Pro Ala lie Leu Leu 

200 205 210 

ggc ttg ate gca get cac ctg gca ctt gtt tgg tac cag aag cac acc 787 

Gly Leu lie Ala Ala His Leu Ala Leu Val Trp Tyr Gin Lys His Thr 

215 220 225 

cag ttc cca ggc get ggc cgc act gag aac aac gtg ate ggt ate cga 835 

Gin Phe Pro Gly Ala Gly Arg Thr Glu Asn Asn Val lie Gly lie Arg 

230 235 240 245 

ate atg cct ctg ttc gca gtt aag get gtt get ttc ggc etc ate gtc 883 

lie Met Pro Leu Phe Ala Val Lys Ala Val Ala Phe Gly Leu lie Val 

250 255 260 

ttc ggt ttc etc gca ctg ctt get ggt gtc acc acc att aac gca att 931 

Phe Gly Phe Leu Ala Leu Leu Ala Gly Val Thr Thr lie Asn Ala lie 

265 270 275 

tgg aat ctt gga ccg tac aac cct tea cag gtg tct get ggt tec cag 979 

Trp Asn Leu Gly Pro Tyr Asn Pro Ser Gin Val Ser Ala Gly Ser Gin 

280 285 290 

cct gac gtt tac atg ctg tgg aca gat ggt get get cgt gtc atg ccg 1027 

Pro Asp Val Tyr Met Leu Trp Thr Asp Gly Ala Ala Arg Val Met Pro 

295 300 305 

gca tgg gag etc tac etc ggt aac tac act att cca gca gtc ttc tgg 1075 

Ala Trp Glu Leu Tyr Leu Gly Asn Tyr Thr lie Pro Ala Val Phe Trp 
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310 315 320 325 

gtt get gtg atg ctg ggt ate etc gtg gtt ctg ctt gtg act tac cca * 1123 
Val Ala Val Met Leu Gly lie Leu Val Val Leu Leu Val Thr Tyr Pro 
330 335 340 

ttc att gag cgt aag ttc ace ggc gac gat gca cac cac aac ttg ctg 1171 
Phe lie Glu Arg Lys Phe Thr Gly Asp Asp Ala His His Asn Leu Leu 
345 350 355 

cag cgt cct cgc gat gtt cca gtc cgc acc tea etc ggt gtc atg gcg 1219 
Gin Arg Pro Arg Asp Val Pro Val Arg Thr Ser Leu Gly Val Met Ala 
360 365 370 

ctt gtc ttc tac ate ctg ctt acc gtt tct ggt ggt aac gat gtt tac 1267 
Leu Val Phe Tyr lie Leu Leu Thr Val Ser Gly Gly Asn Asp Val Tyr 
375 380 385 

gca atg cag ttc cat gtt tea ctg aac gcg atg acc tgg ate ggt cgt 1315 
Ala Met^ Gin Phe His Val Ser Leu Asn Ala Met Thr Trp lie Gly Arg 
390 " 395 400 405 

ate ggc etc ate gtt gga cca get att gca tac ttc ate act tac cga 1363 
lie Gly Leu He Val Gly Pro Ala He Ala Tyr Phe He Thr Tyr Arg 
410 415 420 

ctg tgc ate ggc ttg cag cgc tct gac cgc gag gtc ctg gag cac ggc 1411 
Leu Cys He Gly Leu Gin Arg Ser Asp Arg Glu Val Leu Glu His Gly 
425 430 435 

ate gag acc ggt ate ate aag cag atg cca aat ggt gee ttc att gaa 1459 
He Glu Thr Gly He He Lys Gin Met Pro Asn Gly Ala Phe He Glu 
440 445 450 

gtt cac cag cca ctt ggc cca gtt gat gac cat ggt cac cca ate cca 1507 
Val His Gin Pro Leu Gly Pro Val Asp Asp His Gly His Pro He Pro 
455 460 465 

ctg cca tac get ggc get gcg gtt cca aag cag atg aac cag ctt ggt 1555 
Leu Pro Tyr Ala Gly Ala Ala Val Pro Lys Gin Met Asn Gin Leu Gly 
470 475 480 485 

tac get gag gtt gaa acc cgc ggt gga ttc ttc gga cct gat cca gaa 1603 
Tyr Ala Glu Val Glu Thr Arg Gly Gly Phe Phe Gly Pro Asp Pro Glu 
490 495 500 

gac ate cgt gcg aag get aag gaa att gag cac gca aac cac att gag 1651 
Asp He Arg Ala Lys Ala Lys Glu lie Glu His Ala Asn His He Glu 
505 510 515 

gaa gcg aac act ctt cgt gca etc aac gag gca aac att gag cgt gac 1699 
Glu Ala Asn Thr Leu Arg Ala Leu Asn Glu Ala Asn He Glu Arg Asp * 
520 525 530 

aag aat gag ggc aag aac tagtttctag gacttcatct ctg 1740 
Lys Asn Glu Gly Lys Asn 
535 



<210> 12 
<211> 539 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12 

Met Ser Leu Ala Thr Val Gly Asn Asn Leu Asp Ser Arg Tyr Thr Met 
15 10 15 

Ala Ser Gly lie Arg Arg Gin lie Asn Lys Val Phe Pro Thr His Trp 
20 25 - 30 

Ser Phe Met Leu Gly Glu lie Ala Leu Tyr Ser Phe lie Val Leu Leu 
35 40 45 

Leu Thr Gly Val Tyr Leu Thr Leu Phe Phe Asp Pro Ser lie Thr Lys 
50 55 60 

Val lie Tyr Asp Gly Gly Tyr Leu Pro Leu Asn Gly Val Glu Met Ser 
65 70 75 80 

Arg Ala Tyr Ala Thr Ala Leu Asp lie Ser Phe Glu Val Arg Gly Gly 
85 90 95 

Leu Phe lie Arg Gin Met His His Trp Ala Ala Leu Leu Phe Val Val 
100 105 110 

Ser Met Leu Val His Met Leu Arg lie Phe Phe Thr Gly Ala Phe Arg 
115 120 125 

Arg Pro Arg Glu Ala Asn Trp lie lie Gly Val Val Leu lie lie Leu 
130 135 • 140 

Gly Met Ala Glu Gly Phe Met Gly Tyr Ser Leu Pro Asp Asp Leu Leu 
145 150 155 160 

Ser Gly Val Gly Leu Arg lie Met Ser Ala lie lie Val Gly Leu Pro 
165 170 175 

lie lie Gly Thr Trp Met His Trp Leu lie Phe Gly Gly Asp Phe Pro 
180 185 190 

Ser Asp Leu Met Leu Asp Arg Phe Tyr lie Ala His Val Leu lie lie 
195 200 205 

Pro Ala lie Leu Leu Gly Leu lie Ala Ala His Leu Ala Leu Val Trp 
210 215 220 

Tyr Gin Lys His Thr Gin Phe Pro Gly Ala Gly Arg Thr Glu Asn Asn 
225 230 235 240 

Val lie Gly lie Arg lie Met Pro Leu Phe Ala Val Lys Ala Val Ala 
245 250 255 

Phe Gly Leu lie Val Phe Gly Phe Leu Ala Leu Leu Ala Gly Val Thr 
260 265 270 

Thr lie Asn Ala lie Trp Asn Leu Gly Pro Tyr Asn Pro Ser Gin Val 
275 280 285 



Ser Ala Gly Ser Gin Pro Asp Val Tyr Met Leu Trp Thr Asp Gly Ala 
290 295 300 
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Ala Arg Val Met Pro Ala Trp Glu Leu Tyr Leu Gly Asn Tyr Thr lie 
305 310 315 320 

Pro Ala Val Phe Trp Val Ala Val Met Leu Gly lie Leu Val Val Leu 
325 330 335 

Leu Val Thr Tyr Pro Phe lie Glu Arg Lys Phe Thr Gly Asp Asp Ala 
340 345 350 

His His Asn Leu Leu Gin Arg Pro Arg Asp Val Pro Val Arg Thr Ser 
355 360 365 

Leu Gly Val Met Ala Leu Val Phe Tyr lie Leu Leu Thr Val Ser Gly 
370 375 380 

Gly Asn Asp Val Tyr Ala Met Gin Phe His Val Ser Leu Asn Ala Met 
385 390 395 400 

Thr Trp lie Gly Arg lie Gly Leu lie Val Gly Pro Ala lie Ala Tyr 
405 410 415 

Phe lie Thr Tyr Arg Leu Cys lie Gly Leu Gin Arg Ser Asp Arg Glu 
420 425 430 

Val Leu Glu His Gly lie Glu Thr Gly lie lie Lys Gin Met Pro Asn 
435 440 445 

Gly Ala- Phe lie Glu Val His Gin Pro Leu Gly Pro Val Asp Asp His 
450 455 460 

Gly His Pro lie Pro Leu Pro Tyr Ala Gly Ala Ala Val Pro Lys Gin 
465 470 475 480 

Met Asn Gin Leu Gly Tyr Ala Glu Val Glu Thr Arg Gly Gly Phe Phe 
485 490 495 

Gly Pro Asp Pro Glu Asp lie Arg Ala Lys Ala Lys Glu lie Glu His 
500 505 510 

Ala Asn His lie Glu Glu Ala Asn Thr Leu Arg Ala Leu Asn Glu Ala 
515 520 525 

Asn lie Glu Arg Asp Lys Asn Glu Gly Lys Asn 
530 535 



<210> 13 
<211> 759 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (736) 

<223> RXA01064 

<400> 13 

ctattctccg aaaatccatt aatgttaatg attaagttag tctatttcat agttgattaa 60 

cttatccact acccagacct ctacaagaaa gttccccaga atg tea eta tct att 115 

Met Ser Leu Ser lie 
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agt ttt cat aaa att gca etc tct gec acc acc ttg ctt ggc get gtc 163 
Ser Phe His Lys lie Ala Leu Ser Ala Thr Thr Leu Leu Gly Ala Val 
10 15 20 

gca ate tct gec tgt gcg eta gta act caa gca cct cct att aac gca 211 
Ala lie Ser Ala Cys Ala Leu Val Thr Gin Ala Pro Pro lie Asn Ala 
25 30 35 

gec ccg gtt act ggc age age tea tta age ttc acc etc gac ctg ggc 259 
Ala Pro Val Thr Gly Ser Ser Ser Leu Ser Phe Thr Leu Asp Leu Gly 
40 45 50 

acc acc acc cct acc age ate gac aca gta aaa etc act cag caa gca 307 
Thr Thr Thr Pro Thr Ser lie Asp Thr Val Lys Leu Thr Gin Gin Ala 
55 60 65 

caa aat caa gcg gca cca cgc gtt gca gcg age ctg gtg cgc gtg gtt 355 
Gin Asn Gin Ala Ala Pro Arg Val Ala Ala Ser Leu Val Arg Val Val 
70 75 80 85 

gac ggc gac acc att gtc gtg aac tat cag ggt get cag aaa act gtt 403 
Asp Gly Asp Thr He Val Val Asn Tyr Gin Gly Ala Gin Lys Thr Val 
90 95 100 

cgt atg ate ggt att gat tec ccc gaa acc aaa cac ccc acc aag cct 451 
Arg Met He Gly He Asp Ser Pro Glu Thr Lys His Pro Thr Lys Pro 
105 110 115 

gtg ggc ttc tac gga cca gaa tct tea cag aat etc acc acc atg ctg 499 
Val Gly Phe Tyr Gly Pro Glu Ser Ser Gin Asn Leu Thr Thr Met Leu 
120 125 130 

cgc ggt gee acc ate aca eta gaa ttt gat tec acc caa gec cgc gaa 547 
Arg Gly Ala Thr He Thr Leu Glu Phe Asp Ser Thr Gin Ala Arg Glu 
135 140 145 

gat caa tac gga cgc ctg ctt get tat gtc tgg tac acc aag ggc gat 595 
Asp Gin Tyr Gly Arg Leu Leu Ala Tyr Val Trp Tyr Thr Lys Gly Asp 
150 155 160 165 

age ggt ctt aag ctt gee aat ttg gaa caa att gee tea ggc tct get 643 
Ser Gly Leu Lys Leu Ala Asn Leu Glu Gin He Ala Ser Gly Ser Ala 
170 175 180 

get gaa tac age ttc gac acc cgc tac aac cac cgc aat att ttc eta 691 
Ala Glu Tyr Ser Phe Asp Thr Arg Tyr Asn His Arg Asn He Phe Leu 
185 190 195 

cgt gca caa acc ctt gec aag gca age agt eta ggt atg tgg ggt 736 
Arg Ala Gin Thr Leu Ala Lys Ala, Ser Ser Leu Gly Met Trp Gly 
200 * 205 210 

taaaagaaac ccacctatac caa 759 



<210> 14 
<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 14 

Met Ser Leu Ser lie Ser Phe His Lys lie Ala Leu Ser Ala Thr Thr 
1 5 * 10 15 

Leu Leu Gly Ala Val Ala lie Ser Ala Cys Ala Leu Val Thr Gin Ala 
20 25 30 

Pro Pro lie Asn Ala Ala Pro Val Thr Gly Ser Ser Ser Leu Ser Phe 
35 40 45 

Thr Leu Asp Leu Gly Thr Thr Thr Pro Thr Ser lie Asp Thr Val Lys 
50 55 60 

Leu Thr Gin Gin Ala Gin Asn Gin Ala Ala Pro Arg Val Ala Ala Ser 
65 70 75 80 

Leu Val Arg Val Val Asp Gly Asp Thr lie Val Val Asn Tyr Gin Gly 
85 90 95 

.Ala Gin Lys Thr Val Arg Met lie Gly lie Asp Ser Pro Glu Thr Lys 
100 105 110 

His Pro Thr Lys Pro Val Gly Phe Tyr Gly Pro Glu Ser Ser Gin Asn 
115 120 125 

Leu Thr Thr Met Leu Arg Gly Ala Thr lie Thr Leu Glu Phe Asp Ser 
130 135 140 

Thr Gin Ala Arg Glu Asp Gin Tyr Gly Arg Leu Leu Ala Tyr Val Trp 
145 150 155 160 

Tyr Thr Lys Gly Asp Ser Gly Leu Lys Leu Ala Asn Leu Glu Gin lie 
165 170 175 

Ala Ser Gly Ser Ala Ala Glu Tyr Ser Phe Asp Thr Arg Tyr Asn His 
180 185 190 

Arg Asn lie Phe Leu Arg Ala Gin Thr Leu Ala Lys Ala Ser Ser Leu 
195 200 205 

Gly Met Trp Gly 
210 



<210> 15 
<211> 942 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (919) 

<223> RXN01594 

<400> 15 

gagatgaagc cctcaacctt gaggaagccc accgcatcct caacgacgca ttgtcttaaa 60 



cactattttt taaccactca cgaaagaaga acacctccag atg gtt gca cgc aga 115 

Met Val Ala Arg Arg 
1 5 
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aga ctg gac gca gaa ctt gtt cgt cga aag ate gca cga tea agg gaa 163 
Arg Leu Asp Ala Glu Leu Val Arg Arg Lys lie Ala Arg Ser Arg Glu 
10 15 20 

cac gcg gtt gaa atg ate cgc ggt egg cgc gtc ttt gtt gca gga atg 211 
His Ala Val Glu Met lie Arg Gly Arg Arg Val Phe Val Ala Gly Met 
25 30 35 

ctt get tta aag ccc gca aca gtc gtg gaa cca gag gtg tct att cgt 259 
Leu Ala Leu Lys Pro Ala Thr Val Val Glu Pro Glu Val Ser lie Arg 
40 45 50 

gtg gaa gaa gat get agt gaa gat tgg gca tec cgc ggt gcg cac aag 307 
Val Glu Glu Asp Ala Ser Glu Asp Trp Ala Ser Arg Gly Ala His Lys 
55 60 65 

ctt ctt ggt gcg ctg gaa tct ttt gag ccc ttg ggg etc aag gtc aag 355 
Leu Leu Gly Ala Leu Glu Ser Phe Glu Pro Leu Gly Leu Lys Val Lys 
70 75 80 85 

ggc cgt cgc gtg eta gat gec ggc get teg aca ggc gga ttt acg gac 403 
Gly Arg Arg Val Leu Asp Ala Gly Ala Ser Thr Gly Gly Phe Thr Asp 
90 95 - 100 

gtg ttg eta cgt cga gaa gcg tct gaa gta gtg gca gta gac gtg ggc 451 
Val Leu Leu Arg Arg Glu Ala Ser Glu Val Val Ala Val Asp Val Gly 
105 110 115 

tac gga cag ctt att tgg cgc ctg caa aac gac gac cgc gtg cgc gtg 4 99 
Tyr Gly Gin Leu lie Trp Arg Leu Gin Asn Asp Asp Arg Val Arg Val 
120 125 130 

gtg gac cgc ace aac ate aga tac atg acg ctg gaa gac ace ggc gga 547 
Val Asp Arg Thr Asn lie Arg Tyr Met Thr Leu Glu Asp Thr Gly Gly 
135 140 145 

gaa tgc gac atg atg gtg ggc gat etc tea ttt att teg ctt aaa etc 595 
Glu Cys Asp Met Met Val Gly Asp Leu Ser Phe lie Ser Leu Lys Leu 
150 155 160 165 

acg. ttg ccg gcg ate gee aag gtc eta age gac ggc get gat eta tta 643 
Thr Leu Pro Ala lie Ala Lys Val Leu Ser Asp Gly Ala Asp Leu Leu 
170 175 180 

ccc atg gtc aag cca caa ttt gaa gtc gga aaa gac cga ttg ggc agt 691 
Pro Met Val Lys Pro Gin Phe Glu Val Gly Lys Asp Arg Leu Gly Ser 
185 190 195 

ggc ggc gtg gtg cgc tea cca gag ttg cgc gca gaa gtt ace gcg gat 739 
Gly Gly Val Val Arg Ser Pro Glu Leu Arg Ala Glu Val Thr Ala Asp 
200 205 210 

gtc gcg aaa ttt gcg gee. act ttg ggc ctg age ttg aag cat gtt gtt 787 
Val Ala Lys Phe Ala Ala Thr Leu Gly Leu Ser Leu Lys His Val Val 
215 220 225 

gca tec ccg ctg ccc ggc ccg tea ggc aac gta gaa tac ttc ctg tgg 835 
Ala Ser Pro Leu Pro Gly Pro Ser Gly Asn Val Glu Tyr Phe Leu Trp 
230 235 240 245 
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ctg gtt aaa gat ggt ggc get tea atg 
Leu Val Lys Asp Gly Gly Ala Ser Met 
250 

gca atg att gac acg get gta aag gaa 
Ala Met lie Asp Thr Ala Val Lys Glu 
265 270 

acccacgaac get 



ccg gat gac cag caa ttg teg 883 
Pro Asp Asp Gin Gin Leu Ser 
255 260 

ggt ccg caa taatgactgc 929 
Gly Pro Gin. 



942 



<210> 16 
<211> 273 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Met Val Ala Arg Arg Arg Leu Asp Ala Glu Leu Val Arg Arg Lys lie 
15 10 15 

Ala Arg Ser Arg Glu His Ala Val Glu Met lie Arg Gly Arg Arg Val 
20 25 30 

Phe Val Ala Gly Met Leu Ala Leu Lys Pro Ala Thr Val Val Glu Pro 
35 40 45 

Glu Val Ser lie Arg Val Glu Glu Asp Ala Ser Glu Asp Trp Ala Ser 
50 55 60 

Arg Gly Ala His Lys Leu Leu Gly Ala Leu Glu Ser Phe Glu Pro Leu 
65 70 75 80 

Gly Leu Lys Val Lys Gly Arg Arg Val Leu Asp Ala Gly Ala Ser Thr 
85 90 95 

Gly Gly Phe Thr Asp Val Leu Leu Arg Arg Glu Ala Ser Glu Val Val 
100 105 110 

Ala Val Asp Val Gly Tyr Gly Gin Leu lie Trp Arg Leu Gin Asn Asp 
115 120 125 

Asp Arg Val Arg Val Val Asp Arg Thr Asn lie Arg Tyr Met Thr Leu 
130 135 140 

Glu Asp Thr Gly Gly Glu Cys Asp Met Met Val Gly Asp Leu Ser Phe 
145 150 155 160 

lie Ser Leu Lys Leu Thr Leu Pro Ala lie Ala Lys Val Leu Ser Asp 
165 170 175 

Gly Ala Asp Leu Leu Pro Met Val Lys Pro Gin Phe Glu Val Gly Lys 
180 185 190 

Asp Arg Leu Gly Ser Gly Gly Val Val Arg Ser Pro Glu Leu Arg Ala 
195 200 205 

Glu Val Thr. Ala Asp Val Ala Lys Phe Ala Ala Thr Leu Gly Leu Ser 
210 215 220 



Leu Lys His Val Val Ala Ser Pro Leu Pro Gly Pro Ser Gly Asn Val 
225 230 235 240 



ATTORNEY DOCKET NO.: BGI-130CP 24 



Glu Tyr Phe Leu Trp Leu Val Lys Asp Gly Gly Ala Ser Met Pro Asp 
245 250 255 

Asp Gin Gin Leu Ser Ala Met lie Asp Thr Ala Val Lys Glu Gly Pro 
260 265 270 

Gin 



<210> 17 
<211> 867 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (844) 
<223> FRXA01594 

<400> 17 

actcacgaaa gaagaacacc tccagatggt tgcacgcaga agactggacg cagaacttgt 60 

tcgtcgaaag atcgcacgat caagggaaca cgcggttgaa atg ate cgc ggt egg 115 

Met lie Arg Gly Arg 
1 5 

cgc gtc ttt gtt gca gga atg ctt get tta aag ccc gca aca gtc gtg 163 
Arg Val Phe Val Ala Gly Met Leu Ala Leu Lys Pro Ala Thr Val Val ■ 
10 15 20 

gaa cca gag gtg tct att cgt gtg gaa gaa gat get agt gaa gat tgg 211 
Glu Pro Glu Val Ser lie Arg Val Glu Glu Asp Ala Ser Glu Asp Trp 
25 30 35 

gca tec cgc ggt gcg cac aag ctt ctt ggt gcg ctg gaa tct ttt gag 259 
Ala Ser Arg Gly Ala His Lys Leu Leu Gly Ala Leu Glu Ser Phe Glu 
40 45 50 

ccc ttg ggg etc aag gtc aag ggc cgt cgc gtg eta gat gec ggc get 307 
Pro Leu Gly Leu Lys Val Lys Gly Arg Arg Val Leu Asp Ala Gly Ala 
55 60 65 

teg aca ggc gga ttt acg gac gtg ttg eta cgt cga gaa gcg tct gaa 355 
Ser Thr Gly Gly Phe Thr Asp Val Leu Leu Arg Arg Glu Ala Ser Glu 
70 75 80 85 

gta gtg gca gta gac gtg ggc tac gga cag ctt att tgg cgc ctg caa 403 
Val Val Ala Val Asp Val Gly Tyr Gly Gin Leu lie Trp Arg Leu Gin 
90 95 100 

aac gac gac cgc gtg cgc gtg gtg gac cgc acc aac ate aga tac atg 451 
Asn Asp Asp Arg Val Arg Val Val Asp Arg Thr Asn lie Arg Tyr Met 
105 110 115 

acg ctg gaa gac acc ggc gga gaa tgc gac atg atg gtg ggc gat etc 4 99 
Thr Leu Glu Asp Thr Gly Gly Glu Cys Asp Met Met Val Gly Asp Leu 
120 125 130 



tea ttt att teg ctt aaa etc acg ttg ccg gcg ate gee aag gtc eta 



547 
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Ser Phe lie Ser Leu Lys Leu Thr Leu Pro Ala lie Ala Lys Val Leu 
135 140 145 

age gac ggc get gat eta tta ccc atg gtc aag cca caa ttt gaa gtc 595 

Ser Asp Gly Ala Asp Leu Leu Pro Met Val Lys Pro Gin Phe Glu Val 
150 155 160 165 



gga aaa gac cga ttg ggc agt ggc ggc gtg gtg cgc tea cca gag ttg 
Gly Lys Asp Arg Leu Gly Ser Gly Gly Val Val Arg Ser Pro Glu Leu 
170 175 180 



ctg age ttg aag cat gtt gtt gca tec ccg ctg ccc ggc ccg tea ggc 
Leu Ser Leu Lys His Val Val Ala Ser Pro Leu Pro Gly Pro Ser Gly 
200 205 210 



643 



cgc gca gaa gtt ace gcg gat gtc gcg aaa ttt gcg gee act ttg ggc 691 
Arg Ala Glu Val Thr Ala Asp Val Ala Lys Phe Ala Ala Thr Leu Gly 
185 190 195 



739 



aac gta gaa tac ttc ctg tgg ctg gtt aaa gat ggt ggc get tea atg 787 
Asn Val Glu Tyr Phe Leu Trp Leu Val Lys Asp Gly Gly Ala Ser Met 
215 220 225 

ccg gat gac cag caa ttg teg gca atg att gac acg get gta aag gaa 835 
Pro Asp Asp Gin Gin Leu Ser Ala Met lie Asp Thr Ala Val Lys Glu 
230 235 240 245 

ggt ccg caa taatgactgc acccacgaac get 867 
Gly Pro Gin 



<210> 18 
<211> 248 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Met lie Arg Gly Arg Arg Val Phe Val Ala Gly Met Leu Ala Leu Lys 
15 10 15 

Pro Ala Thr Val Val Glu Pro Glu Val Ser lie Arg Val Glu Glu Asp 
20 25 30 

Ala Ser Glu Asp Trp Ala Ser Arg Gly Ala His Lys Leu Leu Gly Ala 
35 40 45 

Leu Glu Ser Phe Glu Pro Leu Gly Leu Lys Val Lys Gly Arg Arg Val 
50 55 60 

Leu Asp Ala Gly Ala Ser Thr Gly Gly Phe Thr Asp Val Leu Leu Arg 
65 70 75 " 80 

Arg Glu Ala Ser Glu Val Val Ala Val Asp Val Gly Tyr Gly Gin Leu 
85 90 95 

lie Trp Arg Leu Gin Asn Asp Asp Arg Val Arg Val Val Asp Arg Thr 
100 105 110 



Asn lie Arg Tyr Met Thr Leu Glu Asp Thr Gly Gly Glu Cys Asp Met 
115 120 125 
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Met Val Gly Asp 
130 

lie Ala Lys Val 
145 

Pro Gin Phe Glu 



Arg Ser Pro Glu 
180 

Ala Ala Thr Leu 
195 

Pro Gly Pro Ser 
210 

Gly Gly Ala Ser 
225 

Thr Ala Val Lys 



Leu Ser Phe lie 
135 

Leu Ser Asp Gly 
150 

Val Gly Lys Asp 
165 

Leu Arg Ala Glu 



Gly Leu Ser Leu 
200 

Gly Asn Val Glu 
215 

Met Pro Asp Asp 
230 

Glu Gly Pro Gin 
245 



Ser Leu Lys Leu 
140 

Ala Asp Leu Leu 
155 

Arg Leu Gly Ser 
170 

Val Thr Ala Asp 
185 

Lys His Val Val 



Tyr Phe Leu Trp 
220 

Gin Gin Leu Ser 
235 



Thr Leu Pro Ala 



Pro Met Val Lys 
160 

Gly Gly Val Val 
175 

Val Ala Lys Phe 
190 

Ala Ser Pro Leu 
205 

Leu Val Lys Asp 



Ala Met lie Asp 
240 



<210> 19 
<211> 609 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXA01718 

<400> 19 

accgacttga atgaatgagg tttagactcc gcatggagcc tcccgcacga tctatctggc 60 

ctgtccacac taatctattt gtgttgaggc aggtggaatc ttg tta aca get gtt 115 

Leu Leu Thr Ala Val 

1 5 

ttg tct tta att get ggt ttg gtg gtc att ggg gtg ate ate gtc etc 163 

Leu Ser Leu lie Ala Gly Leu Val Val lie Gly Val lie lie Val Leu 

10 15 20 

aac gga tat ttt gtg get cag gaa ttt gee tac atg tec gtt gat cga 211 
Asn Gly Tyr Phe Val Ala Gin Glu Phe Ala Tyr Met Ser Val Asp Arg 
25 30 35 

aat gag ctg cga get etc get gac tct gga gat aag aag get cgt cgc 259 
Asn Glu Leu Arg Ala Leu Ala Asp Ser Gly Asp Lys Lys Ala Arg Arg 
40 45 50 

get etc age ate act aag cgc aca tec ttt atg ctt tct ggt gcg caa 307 
Ala Leu Ser lie Thr Lys Arg Thr Ser Phe Met Leu Ser Gly Ala Gin 
55 60 65 

ttg ggt ate ace gtc ace gga ctt ttg gtg ggt ttt gtg gec gaa cct 355 
Leu Gly lie Thr Val Thr Gly Leu Leu Val Gly Phe Val Ala Glu Pro 
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70 75 80 - 85 

ctg gtg ggt aac gcg tta ggt gtt ctg eta gga ggg gtg ggg gtt ccc 403 

Leu Val Gly Asn Ala Leu Gly Val Leu Leu Gly Gly Val Gly Val Pro 
90 95 100 

get gcg gtg tea ate tct gtg ggc act gtg ttg gcg eta gcg ate tec 451 

Ala Ala Val Ser lie Ser Val Gly Thr Val Leu Ala Leu Ala lie Ser 
105 110 115 

acg gtt gtc caa atg att ttt ggt gaa etc ttt cct aag aac tac ace 499 

Thr Val Val Gin Met lie Phe Gly Glu Leu Phe Pro Lys Asn Tyr Thr 
120 125 130 

ctt gee acg ccg ttg aag tct gcg ctg gcg ctt gcg cct teg acc acg 54 7 

Leu Ala Thr Pro Leu Lys Ser Ala Leu Ala Leu Ala Pro Ser Thr Thr 
135 140 145 

tgg tat ttg aaa cct cgc tgg ttg gtt gat cac att ctt tgattttgea 596 

Trp Tyr Leu Lys Pro Arg Trp Leu Val Asp His lie Leu 
150 155 160 

tccaacgcat tgc 609 



<210> 20 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Leu Leu Thr Ala Val Leu Ser Leu lie Ala Gly Leu Val Val lie Gly 
15 10 15 

Val lie lie Val Leu Asn Gly Tyr Phe Val Ala Gin Glu Phe Ala Tyr 
20 25 30 

Met Ser Val Asp Arg Asn Glu Leu Arg Ala Leu Ala Asp Ser Gly Asp 
35 40 45 

Lys Lys Ala Arg Arg Ala Leu Ser lie Thr Lys Arg Thr Ser Phe Met 
50 55 60 

Leu Ser Gly Ala Gin Leu Gly lie Thr Val Thr Gly Leu Leu Val Gly 
65 70 75 80 

Phe Val Ala Glu Pro Leu Val Gly Asn Ala Leu Gly Val Leu Leu Gly 
85 90 95 

Gly Val Gly Val Pro Ala Ala Val Ser lie Ser Val Gly Thr Val Leu 
100 105 110 

Ala Leu Ala lie Ser Thr Val Val Gin Met lie Phe Gly Glu Leu Phe 
115 120 125 

Pro Lys Asn Tyr Thr Leu Ala Thr Pro Leu Lys Ser Ala Leu Ala Leu 
130 • 135 140 



Ala Pro Ser Thr Thr Trp Tyr Leu Lys Pro Arg Trp Leu Val Asp His 
145 150 155 160 
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He Leu 



<210> 21 
<211> 489 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (466) 

<223> RXN03148 

<400> 21 



aatgccgcat ctcctttttt attcctaaat atgaatacgc attattttca atctttttgt 60 



agaaaaaggg tacaatagaa aaagagaaag gcgggagaat atg gtt ate aat ttc 

1 5 

att att tta ttt ttg atg att gca att act tea ttt ttt gta gca agt 
lie lie Leu Phe Leu Met He Ala He Thr Ser Phe Phe Val Ala Ser 
10 15 



gaa ttt get tta gtg aaa ate aga ega tea aga ttg gaa caa eta gaa 
Glu Phe Ala Leu Val Lys He Arg Arg Ser Arg Leu Glu Gin Leu Glu 
25 30 35 

aag gaa aat gta aag aae gee aag eta get ett eat gtt aca eac eat 
Lys Glu Asn Val Lys Asn Ala Lys Leu Ala Leu His Val Thr His His 
40 45 50 

tta aat aae tat tta tea get agt caa tta gga att acg eta acc ggt 
Leu Asp Asn Tyr Leu Ser Ala Ser Gin Leu Gly lie Thr Leu Thr Gly 
55 60 65 



tta ate ate ggg tgg gtc ggt gaa gga tct gtc gcg get tta eta gaa 
Leu lie fie Sly Trp Val Gly Glu Gly Ser Val Ala Ala Leu Leu Glu 
70 75 80 

cca gtg ate ggt aaa eta cct ttt agt teg get att age agt aca ate 
Pro S lie Sly Lys Leu Pro Phe Ser Ser Ala He Ser Ser Thr He 
90 95 100 

tct gtg gcg ctg gga ttt att tta gtt acc gta tat ega tgt ggt tat 
Ser Val All Leu Sly Phe He Leu Val Thr Val Tyr Arg Cys Gly Tyr 

110 115 



tgg ega act get tec taagagctat agtategtea ata 
Trp Arg Thr Ala Ser 
120 



<210> 22 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 



115 



163 



211 



259 



307 



355 



403 



451 



489 



Me?°val 2 Ile Asn Phe He He Leu Phe Leu Met He Ala He Thr Ser 
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15 10 15 

Phe Phe Val Ala Ser Glu Phe Ala Leu Val Lys lie Arg Arg Ser Arg 
20 25 30 

Leu Glu Gin Leu Glu Lys Glu Asn Val Lys Asn Ala Lys Leu Ala Leu 
35 40 45 

His Val Thr His His Leu Asp Asn Tyr Leu Ser Ala Ser Gin Leu Gly 
50 55 60 

lie Thr Leu Thr Gly Leu lie lie Gly Trp Val Gly Glu Gly Ser Val 
65 70 75 80 

Ala Ala Leu Leu Glu Pro Val lie Gly Lys Leu Pro Phe Ser Ser Ala 
85 90 95 

He Ser Ser Thr He Ser Val Ala Leu Gly Phe He Leu Val Thr Val 
100 105 110 

Tyr Arg Cys Gly Tyr Trp Arg Thr Ala Ser 
115 120 



<210> 23 
<211> 846 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (823) 

<223> RXN00562 

<400> 23 

ttcgttttcg caaagcccgg cttttgctct ttcttccact agattggata caacaagtca 60 

gggaagaaag aagcgtgaag tgtctgaaga tcgtgaatat atg gac gcg gac ccg 115 

Met Asp Ala Asp Pro 
1 5 

ctg att gag gat gac gtt agt gga gca gaa gta aaa gat agt teg gat 163 
Leu He Glu Asp Asp Val Ser Gly Ala Glu Val Lys Asp Ser Ser Asp 
10 15 20 

gaa ccg ctt etc gca ctg aca cgt tac gtt ttt gat cgc ggt gag egg 211 
Glu Pro Leu Leu Ala Leu Thr Arg Tyr Val Phe Asp Arg Gly Glu Arg 
25 30 35 

cca gtt act cgt gga ctg ttc cac cag gtt gcg gec att ttg agt att 259 
Pro Val Thr Arg Gly Leu Phe His Gin Val Ala Ala lie Leu Ser He 
40 45 50 

gtg tea ggt teg gtg etc tec acg tat gca tgg atg gaa ctg gtg tgg 307 
Val Ser Gly Ser Val Leu Ser Thr Tyr Ala Trp Met Glu Leu Val Trp 
55 60 65 



tgg cag gcg eta ggt gtc atg gtg tac gec ttg gee atg ctg gga ctg 
Trp Gin Ala Leu Gly Val Met Val Tyr Ala Leu Ala Met Leu Gly Leu 
70 75 80 85 



355 
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ttt get gtc tct gcg gcg tat cac cga gga ccg tgg cgt cga ttg cac 403 
Phe Ala Val Ser Ala Ala Tyr His Arg Gly Pro Trp Arg Arg Leu His 
90 95 100 

acc gtg gcg tgg tgg cgc aaa get gat cac tec acc ate gcg gtg ttt 451 
Thr Val Ala Trp Trp Arg Lys Ala Asp His Ser Thr lie Ala Val Phe 
105 110 115 

ate gca gca acc tat acg cca ctg tgc ttg ate gtc tta gag ccc ggt 499 
He Ala Ala Thr Tyr Thr Pro Leu Cys Leu He Val Leu Glu Pro Gly 
120 125 130 

acc gca gca tgg atg tta ggt att gcg tgg gtt ggt gee att gac age 547 
Thr Ala Ala Trp Met Leu Gly He Ala Trp Val Gly Ala He Asp Ser 
135 140 145 

gtg ate atg aac atg gtg tgg ate aat cac cca cga tgg etc age gtg 595 
Val He Met Asn Met Val Trp lie Asn His Pro Arg Trp Leu Ser Val 
150 155 160 165 

ctg gtc tac ttg gec ttg gga tgg etc att gtg cca ctt gtc cct caa 643 
Leu Val Tyr Leu Ala Leu Gly Trp Leu He Val Pro Leu Val Pro Gin 
170 175 180 

ttg tgg tct ggt get ggc ccc aca gtg gtg tgg etc ctg ctg gec gga 691 
Leu Trp Ser Gly Ala Gly Pro Thr Val Val Trp Leu Leu Leu Ala Gly 
185 190 195 

ggc ate gtc tac age gtt ggc gcg ttg gtg tac ggc ttt aaa tgg cca 739 
Gly lie Val Tyr Ser Val Gly Ala Leu Val Tyr Gly Phe Lys Trp Pro 
200 205 210 

gga cgc aac gca cga gtg att ggc tac cac gag cac ttc cac ate gec 787 
Gly Arg Asn Ala Arg Val lie Gly Tyr His Glu His Phe His lie Ala 
215 220 225 

acg ate gtc gca gcg att gtc cat ctg gtt gca gtg tgaatggttg 833 
Thr He Val Ala Ala lie Val His Leu Val Ala Val 
230 235 240 

tegttaacta aga 846 



<210> 24 
<211> 241 ■ 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Met Asp Ala Asp Pro Leu lie Glu Asp Asp Val Ser Gly Ala Glu Val 
15 10 15 

Lys Asp Ser Ser Asp Glu Pro Leu Leu Ala Leu Thr Arg Tyr Val Phe 
20 25 30 

Asp Arg Gly Glu Arg Pro Val Thr Arg Gly Leu Phe His Gin Val Ala 
35 40 45 

Ala He Leu Ser lie Val Ser Gly Ser Val Leu Ser Thr Tyr Ala Trp 
50 55 60 
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Met Glu Leu Val Trp Trp Gin Ala Leu Gly Val Met Val Tyr Ala Leu 
65 70 75 80 

Ala Met Leu Gly Leu Phe Ala Val Ser Ala Ala Tyr His Arg Gly Pro 
85 90 95 

Trp Arg Arg Leu His Thr Val Ala Trp Trp Arg Lys Ala Asp His Ser 
100 105 110 

Thr lie Ala Val Phe lie Ala Ala Thr Tyr Thr Pro Leu Cys Leu lie 
115 120 125 

Val Leu Glu Pro Gly Thr Ala Ala Trp Met Leu Gly lie Ala Trp Val 
130 135 140 

Gly Ala lie Asp Ser Val lie Met Asn Met Val Trp lie Asn His Pro 
145 150 155 160 

Arg Trp Leu Ser Val Leu Val Tyr Leu Ala Leu Gly Trp Leu lie Val 
165 170 175 

Pro Leu Val Pro Gin Leu Trp Ser Gly Ala Gly Pro Thr Val Val Trp 
180 185 190 

Leu Leu Leu Ala Gly Gly lie Val Tyr Ser Val Gly Ala Leu Val Tyr 
195 200 205 

Gly Phe Lys Trp Pro Gly Arg Asn Ala Arg Val lie Gly Tyr His Glu 
210 215 220 

His Phe His lie Ala Thr lie Val Ala Ala lie Val His Leu Val Ala 
225 230 235 240 

Val 



<210> 25 
<211> 730 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (730) 

<223> FRXA00562 

<400> 25 

ttcgttttcg caaagcccgg cttttgctct ttcttccact agattggata caacaagtca 60 



gggaagaaag , 


aagcgtgaag tgtctgaaga 


l tegtgaatat 


atg 


gac 


gcg 


gac 


ccg 
















Met 
1 


Asp 


Ala 


Asp 


Pro 
5 


ctg 


att 


gag 


gat gac gtt agt 


gga 


gca gaa 


gta 


aaa 


gat 


agt 


teg 


gat 


Leu 


He 


Glu 


Asp Asp Val Ser 


Gly 


Ala Glu 


Val 


Lys 


Asp 


Ser 


Ser 


Asp 








10 




15 










20 




gaa 


ccg 


ctt 


etc gca ctg aca 


cgt 


tac gtt 


ttt 


gat 


cgc 


ggt 


gag 


egg 


Glu 


Pro 


Leu 


Leu Ala Leu Thr 


Arg 


Tyr Val 


Phe 


Asp 


Arg 


Gly 


Glu 


Arg 








25 




30 








35 
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cca gtt act cgt gga ctg ttc cac cag gtt gcg gcc att ttg agt att 259 
Pro Val Thr Arg Gly Leu Phe His Gin Val Ala Ala lie Leu Ser lie 
40 45 50 

gtg tea ggt teg gtg etc tec acg tat gca tgg atg gaa ctg gtg tgg 307 
Val Ser Gly Ser Val Leu Ser Thr Tyr Ala Trp Met Glu Leu Val Trp 
55 60 65 

tgg cag gcg eta ggt gtc atg gtg tac gcc ttg gcc atg ctg gga ctg 355 
Trp Gin Ala Leu Gly Val Met Val Tyr Ala Leu Ala Met Leu Gly Leu 
70 75 80 85 

ttt get gtc tct gcg gcg tat cac cga gga ccg tgg cgt cga ttg cac 403 
Phe Ala Val Ser Ala Ala Tyr His Arg Gly Pro Trp Arg Arg Leu His 
90 95 100 

acc gtg gcg tgg tgg cgc aaa get gat cac tec acc ate gcg gtg ttt 451 
Thr Val Ala Trp Trp Arg Lys Ala Asp His Ser Thr lie Ala Val Phe 
105 110 115 

ate gca gca acc tat acg cca ctg tgc ttg ate gtc tta gag ccc ggt 499 
lie Ala Ala Thr Tyr Thr Pro Leu Cys Leu lie Val Leu Glu Pro Gly 
120 125 130 

acc gca gca tgg atg tta ggt att gcg tgg gtt ggt gcc att gac age 547 
Thr Ala Ala Trp Met Leu Gly lie Ala Trp Val Gly Ala lie Asp Ser 
135 140 145 

gtg ate atg aac atg gtg tgg ate aat cac cca cga tgg etc age gtg 595 
Val lie Met Asn Met Val Trp lie Asn His Pro Arg Trp Leu Ser Val 
150 155 160 165 

ctg gtc tac ttg gcc ttg gga tgg etc att gtg cca ctt gtc cct caa 643 
Leu Val Tyr Leu Ala Leu Gly Trp Leu lie Val Pro Leu Val Pro Gin 
170 175 180 

ttg tgg tct ggt get ggc ccc aca gtg gtg tgg etc ctg ctg gcc gaa 691 
Leu Trp Ser Gly Ala Gly Pro Thr Val Val Trp Leu Leu Leu Ala Glu 
185 190 195 

ggc ate gtc tac age gtt ggc gcg ttg gtg tac ggc ttt 730 
Gly lie Val Tyr Ser Val Gly Ala Leu Val Tyr Gly Phe 
200 205 210 



<210> 26 
<211> 210 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 26 

Met Asp Ala Asp Pro Leu lie Glu Asp Asp Val Ser Gly Ala Glu Val 
15 10 15 

Lys Asp Ser Ser Asp Glu Pro Leu Leu Ala Leu Thr Arg Tyr Val Phe 
20 25 30 



Asp Arg Gly Glu Arg Pro Val Thr Arg Gly Leu Phe His Gin Val Ala 
35 40 45 
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„ Ala lie Leu Ser 
50 

Met Glu Leu Val 
65 

Ala Met Leu Gly 



Trp Arg Arg Leu 
100 

Thr lie Ala Val 
115 

Val Leu Glu Pro 
130 

Gly Ala lie Asp 
145 

Arg Trp Leu Ser 



Pro Leu Val Pro 
180 

Leu Leu Leu Ala 
195 

Gly Phe 
210 



lie Val Ser Gly 
55 

Trp Trp Gin Ala 
70 

Leu Phe Ala Val 
85 

His Thr Val Ala 



Phe lie Ala Ala 
120 

Gly Thr Ala Ala 
135 

Ser Val lie Met 
150 

Val Leu Val Tyr 
165 

Gin Leu Trp Ser 



Glu Gly lie Val 
200 



Ser Val Leu Ser 
60 

Leu Gly Val Met 
75 

Ser Ala Ala Tyr 
90 



Trp Trp Arg Lys 
105 

Thr Tyr Thr Pro 



Trp Met Leu Gly 
140 

Asn Met Val Trp 
155 

Leu Ala Leu Gly 
170 

Gly Ala Gly Pro 
185 

Tyr Ser Val Gly 



Thr Tyr Ala Trp 



Val Tyr Ala Leu 
80 

His Arg Gly Pro 
95 

Ala Asp His Ser 
110 

Leu Cys Leu lie 
125 

lie Ala Trp Val 



lie Asn His Pro 
160 

Trp Leu lie Val 
175 

Thr Val Val Trp 
190 

Ala Leu Val Tyr 
205 



<210> 27 
<211> 1422 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1399) 
<223> RXN00890 

<400> 27 

ccccaccgct gctgatcgtc tggaattgga cgaaaagatg gaagcggatg actctggctt 60 



tggaggcgtt gagtcctagg tggaatcctc agttatatgg ttg age ate gee aca 

Leu Ser lie Ala Thr 
1 5 



115 



gtc gtt gcg ttg etc ttc tec ggt tta tta ggt gcg gtt gaa tct gcg 
Val Val Ala Leu Leu Phe Ser Gly Leu Leu Gly Ala Val Glu Ser Ala 
10 15 20 



163 



ctt tct tct gtt tec cgc gee cgc gtt gaa caa atg etc aag gat gaa 
Leu Ser Ser Val Ser Arg Ala Arg Val Glu Gin Met Leu Lys Asp Glu 
25 30 35 



211 



gee tec ggg tec gcg tec ttg ctg cga gtc ate gac gaa cgc gca etc 
Ala Ser Gly Ser Ala Ser Leu Leu Arg Val lie Asp Glu Arg Ala Leu 



259 
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34 



40 



45 50 



cac 
His 



ate aac atg etc ate atg ttg cgc ace ttg ctg gat gec tec gca 
He Asn Met Leu He Met Leu Arg Thr Leu Leu Asp Ala Ser Ala 

60 65 



55 



gca gtc tte gec ggg gca ate gca gtc aat gtg atg gac age tgg gcg 
Tla Val Phe Ala Gly Ala He Ala Val Asn Val Met Asp Ser Trp Ala 



70 75 



80 85 



tgg ggc ate gtc ctg gee ate gtg gtg gtt tec etc ctg ace tte gca 
Trp Gly He Val Leu Ala He Val Val Val Ser Leu Leu Thr Phe Ala 
90 95 100 



gta gtg ggc gtg ttt ggc cgc acc gtt ggc cgc aaa aac cca tat tea 
Val Val Gly Val Phe Gly Arg Thr Val Gly Arg Lys Asn Pro Tyr Ser 



105 



110 '115 



gtg atg ctt cgc tec gca gtc gtg ctg age ggt tta get aaa ate ctt 
Val Met Leu Arg Ser Ala Val Val Leu Ser Gly Leu Ala Lys He Leu 



120 125 

ccc 

Gly 



130 



ggc ccc att gca cgt ggc etc ate tgg ate ggc aac ate ate gcg ccc 
Gly Pro lie Ala Arg Gly Leu He Trp lie Gly Asn He He Ala Pro 

140 145 



135 



ggc cca ggt tte cgc aat ggc cct tac gee act gaa gtg gaa ctg cgt 
Gly Pro Gly Phe Arg Asn Gly Pro Tyr Ala Thr Glu Val Glu Leu Arg 
150 155 160 165 

gag atg gtc gat ate gec caa gaa cac ggc ate gtg gaa att gaa gag 
Glu Me? Val Asp He Ala Gin Glu His Gly He Val Glu He Glu Glu 



170 



175 180 



cgc cgc atg ate cag teg gtg tte gac ctg gca tec acg acg gtt cgc 
Arq Arg Met He Gin Ser Val Phe Asp Leu Ala Ser Thr Thr Val Arg 
185 190 195 

caq gtg atg gtg cca cgt cct gaa atg ate tgg att gaa tct gga aaa 
Gin 3a? Met Val Pro Arg Pro Glu Met He Trp He Glu Ser Gly Lys 



200 



205 210 



aca gee ggg caa gca acc gcg ctg tgc gtg cgc tct ggt cat teg cgc 
Thr La Gly Gin Ala Thr Ala Leu Cys Val Arg Ser Gly His Ser Arg 



215 



220 225 



ate cca gtc ate ggt gaa aac gtc gac gac ate ate ggc ate gtc tac 
He Pro Val He Gly Glu Asn Val Asp Asp He He Gly He Val Tyr 



230 235 



240 245 



etc aaa gac ttg gtc caa aaa acc tac tac gec act gat ggc gga aag 
Leu Lys Asp Leu Val Gin Lys Thr Tyr Tyr Ala Thr Asp Gly Gly Lys 

255 260 



250 



tct gtg ctt gta gac gag gtc atg cgc gaa get acc tte gtg cca gac 
Ser Val Leu Val Asp Glu Val Met Arg Glu Ala Thr Phe Val Pro Asp 

270 275 



265 



tec aag tec ctt gat gcg ctg ctg cag gaa atg cag gaa gac cac aaa 
Ser Lys Ser Leu Asp Ala Leu Leu Gin Glu Met Gin Glu Asp His Lys 
280 285 290 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 



787 



835 



883 



931 



979 
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cac ate gca ate ctg gtt gat gaa tac ggc ggc gtg gca ggt ctt att 1027 
His lie Ala lie Leu Val Asp Glu Tyr Gly Gly Val Ala Gly Leu lie 
295 300 305 

tec att gag gat att ttg gaa gaa ate gtc ggt gaa ate get gat gaa 1075 
Ser lie Glu Asp lie Leu Glu Glu lie Val Gly Glu lie Ala Asp Glu 
310 315 320 325 

tat gac gee cgc gaa gta gee ccc ate gag aaa ate ggc gac cgc ace 1123 
Tyr Asp Ala Arg Glu Val Ala Pro lie Glu Lys lie Gly Asp Arg Thr 
330 335 340 

tac cgc gtg gtc tec cga etc teg ctg gaa gat etc aaa gac cac ate 1171 
Tyr Arg Val Val Ser Arg Leu Ser Leu Glu Asp Leu Lys Asp His lie 
345 350 355 

gaa gaa gaa etc gac eta gaa ate gaa ttc ggt gat gaa att gaa gat 1219 
Glu Glu Glu Leu Asp Leu Glu lie Glu Phe Gly Asp Glu lie Glu Asp 
360 365 370 

cag gtc gac act gtc ggt ggc ctt att gee ttt gaa ctt ggc cga gtg 1267 
Gin Val Asp Thr Val Gly Gly Leu lie Ala Phe Glu Leu Gly Arg Val 
375 380 385 

cct ctg ccg ggt gee act gtg gaa acc tgc gga eta aag etc acc gee 1315 
Pro Leu Pro Gly Ala Thr Val Glu Thr Cys Gly Leu Lys Leu Thr Ala 
390 395 400 405 

gag gga gee aag aac cgc egg ggt cgt ttg cgc atg cat tea gca gtc 1363 
Glu Gly Ala Lys Asn Arg Arg Gly Arg Leu Arg Met His Ser Ala Val 
410 415 420 

gta gaa gtt ggc gag ccc age gag gac aac gaa ggt tagtttttta 1409 
Val Glu Val Gly Glu Pro Ser Glu Asp Asn Glu Gly 
425 430 

cagcagtagg gga 1422 



<210> 28 
<211> 433 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Leu Ser lie Ala Thr Val Val Ala Leu Leu Phe Ser Gly Leu Leu Gly 
1 5 10 15 

Ala Val Glu Ser Ala Leu Ser Ser Val Ser Arg Ala Arg Val Glu Gin 
20 25 30 

Met Leu Lys Asp Glu Ala Ser Gly Ser Ala Ser Leu Leu Arg Val lie 
35 40 45 

Asp Glu Arg Ala Leu His lie Asn Met Leu lie Met Leu Arg Thr Leu 
50 55 60 

Leu Asp Ala Ser Ala Ala Val Phe Ala Gly Ala lie Ala Val Asn Val 
65 70 75 80 



ATTORNEY DOCKET NO.: BGI-130CP 36 



Met Asp Ser Trp 



Leu Leu Thr Phe 
100 

Lys Asn Pro Tyr 
115 

Leu Ala Lys lie 
130 

Asn lie lie Ala 
145 

Glu Val Glu Leu 



Val Glu lie Glu 
180 

Ser Thr Thr Val 
195 

lie Glu Ser Gly 
210 

Ser Gly His Ser 
225 

He Gly He Val 



Thr Asp Gly Gly 
260 

Thr Phe Val Pro 
27 5 

Gin Glu Asp His 
290 

Val Ala Gly Leu 
305 

Glu He Ala Asp 



He Gly Asp Arg 
340 

Leu Lys Asp His 
355 

Asp Glu lie Glu 
370 

Glu Leu Gly Arg 
385 



Ala Trp Gly He 
85 

Ala' Val Val Gly 



Ser Val Met Leu 
120 

Leu Gly Pro He 
135 

Pro Gly Pro Gly 
150 

Arg Glu Met Val 
165 

Glu Arg Arg Met 



Arg Gin Val Met 
200 

Lys Thr Ala Gly 
215 

Arg He Pro Val 
230 

Tyr Leu Lys Asp 
245 

Lys Ser Val Leu 



Asp Ser Lys Ser 
280 

Lys His lie Ala 
295 

He Ser lie Glu 
310 

Glu Tyr Asp Ala 
325 

Thr Tyr Arg Val 



lie Glu Glu Glu 
360 

Asp Gin Val Asp 
375 

Val Pro Leu Pro 
390 



Val Leu Ala lie 
90 

Val Phe Gly Arg 
105 

Arg Ser Ala Val 



Ala Arg Gly Leu 
140 

Phe Arg Asn Gly 
155 

Asp He Ala Gin 
170 

He Gin Ser Val 
185 

Val Pro Arg Pro 



Gin Ala Thr Ala 
220 

lie Gly Glu Asn 
235 

Leu Val Gin Lys 
250 

Val Asp Glu Val 
265 

Leu Asp Ala Leu 



lie Leu Val Asp 
300 

Asp He Leu Glu 
315 

Arg Glu Val Ala 
330 

Val Ser Arg Leu 
345 

Leu Asp Leu Glu 



Thr Val Gly Gly 
380 

Gly Ala Thr Val 
395 



Val Val Val Ser 
95 

Thr Val Gly Arg 
110 

Val Leu Ser Gly 
125 

lie Trp lie Gly 



Pro Tyr Ala Thr 
160 

Glu His Gly He 
175 

Phe Asp Leu Ala 
190 

Glu Met He Trp 
205 

Leu Cys Val Arg 



Val Asp Asp He 
240 

Thr Tyr Tyr Ala 

255 

Met Arg Glu Ala 
270 

Leu Gin Glu Met 
285 

Glu Tyr Gly Gly 



Glu lie Val Gly 
320 

Pro He Glu Lys 
335 

Ser Leu Glu Asp 
350 

He Glu Phe Gly 
365 

Leu lie Ala Phe 



Glu Thr Cys Gly 
400 



Leu Lys Leu Thr Ala Glu Gly Ala Lys Asn Arg Arg Gly Arg Leu Arg 
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405 410 415 

Met His Ser Ala Val Val Glu Val Gly Glu Pro Ser Glu Asp Asn Glu 
420 425 430 

Gly 



<210> 29 
<211> 1398 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1375) 
<223> FRXA00890 

<400> 29 

ccccaccgct gctgatcgtc tggaattgga cgaaaagatg gaagcggatg actctggctt 60 

tggaggcgtt gagtcctagg tggaatcctc agttatatgg ttg age ate gec aca 115 

Leu Ser lie Ala Thr 
1 5 

gtc gtt gcg ttg etc ttc tec ggt tta tta ggt gcg gtt gaa tct gcg 163 
Val Val Ala Leu Leu Phe Ser Gly Leu Leu Gly Ala Val Glu Ser Ala 
10 15 20 

ctt tct tct gtt tec cgc gec cgc gtt gaa caa atg etc aag gat gaa 211 
Leu Ser Ser Val Ser Arg Ala Arg Val Glu Gin Met Leu Lys Asp Glu 
25 30 35 

gee tec ggg tec gcg tec ttg ctg cga gtc ate gac gaa cgc gca etc 259 
Ala Ser Gly Ser Ala Ser Leu Leu Arg Val lie Asp Glu Arg Ala Leu 
40 45 50 

cac ate aac atg etc ate atg ttg cgc ace ttg ctg gat gee tec gca 307 
His lie Asn Met Leu lie Met Leu Arg Thr Leu Leu Asp Ala Ser Ala 
55 60 65 

gca gtc ttc gee ggg gca ate gca gtc aat gtg atg gac age tgg gcg 355 
Ala Val Phe Ala Gly Ala lie Ala Val Asn Val Met Asp Ser Trp Ala 
70 75 80 85 

tgg ggc ate gtc ctg gee ate gtg gtg gtt .tec etc ctg acc ttc gca 403 
Trp Gly lie Val Leu Ala lie Val Val Val Ser Leu Leu Thr Phe Ala 
90 95 100 

gta gtg ggc gtg ttt ggc cgc acc gtt ggc cgc aaa aac cca tat tea 451 
Val Val Gly Val Phe Gly Arg Thr Val Gly Arg Lys Asn Pro Tyr Ser 
105 110 115 

gtg atg ctt cgc tec gca gtc gtg ctg age ggt tta get aaa ate ctt 499 
Val Met Leu Arg Ser Ala Val Val Leu Ser Gly Leu Ala Lys lie Leu 
120 125 130 



ggc ccc att gca cgt ggc etc ate tgg ate ggc aac ate ate gcg ccc 
Gly Pro lie Ala Arg Gly Leu lie Trp lie Gly Asn lie lie Ala Pro 
135 140 145 



547 
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ggc cca ggt ttc cgc aat ggc cct tac gcc act gaa gtg gaa ctg cgt 595 

Gly Pro Gly Phe Arg Asn Gly Pro Tyr Ala Thr Glu Val Glu Leu Arg 
150 155 160 165 

gag atg gtc gat ate gcc caa gaa cac ggc ate gtg gaa att gaa gag 643 

Glu Met Val Asp lie Ala Gin Glu His Gly lie Val Glu lie Glu Glu 

170 175 180 

cgc cgc atg ate cag teg gtg ttc gac ctg gca tec acg acg gtt cgc 691 

Arg Arg Met lie Gin Ser Val Phe Asp Leu Ala Ser Thr Thr Val Arg 
185 190 195 

cag gtg atg gtg cca cgt cct gaa atg ate tgg att gaa tct gga aaa 739 

Gin Val Met Val Pro Arg Pro Glu Met lie Trp lie Glu Ser Gly Lys 
200 205 210 

aca gcc ggg caa gca acc gcg ctg tgc gtg cgc tct ggt cat teg cgc 787 

Thr Ala Gly Gin Ala Thr Ala Leu Cys Val Arg Ser Gly His Ser Arg 
215 220 225 

ate cca gtc ate ggt gaa aac gtc gac gac ate ate ggc ate gtc tac 835 

lie Pro Val lie Gly Glu Asn Val Asp Asp lie lie Gly lie Val Tyr 
230 235 240 245 

etc aaa gac ttg gtc caa aaa acc tac tac gcc act gat ggc gga aag 883 

Leu Lys Asp Leu Val Gin Lys Thr Tyr Tyr Ala Thr Asp Gly Gly Lys 

250 255 260 

tct gtg ctt gta gac gag gtc atg cgc gaa get acc ttc gtg cca gac . 931 . 

Ser Val Leu Val Asp Glu Val Met Arg Glu Ala Thr Phe Val Pro Asp 
265 270 275 

tec aag tec ctt gat gcg ctg ctg cag gaa atg cag gaa gac cac aaa 979 

Ser Lys Ser Leu Asp Ala Leu Leu Gin Glu Met Gin Glu Asp His Lys 
280 285 290 

cac ate gca ate ctg gtt gat gaa tac ggc ggc gtg gca ggt ctt att 1027 

His lie Ala lie Leu Val Asp Glu Tyr Gly Gly Val Ala Gly Leu lie 
295 300 305 

tec att gag gat att ttg gaa gaa ate gtc ggt gaa ate get gat gaa 1075 

Ser lie Glu Asp lie Leu Glu Glu lie Val Gly Glu lie Ala Asp Glu 
310 315 320 325 

tat gac gcc cgc gaa gta gcc ccc ate gag aaa ate ggc gac cgc acc 1123 

Tyr Asp Ala Arg Glu Val Ala Pro lie Glu Lys lie Gly Asp Arg Thr 

330 335 340 

tac cgc gtg gtc tec cga etc teg ctg gaa gat etc aaa gac cac ate 1171 

Tyr Arg Val Val Ser Arg Leu Ser Leu Glu Asp Leu Lys Asp His lie 
345 350 355 

gaa gaa gaa etc gac eta gaa ate gaa ttc ggt gat gaa att gaa gat 1219 

Glu Glu Glu Leu Asp Leu Glu lie Glu Phe Gly Asp Glu lie Glu Asp 
360 365 370 

cag gtc gac act gtc ggt ggc ctt att gcc ttt gaa ctt ggc cga gtg 1267 
Gin Val Asp Thr Val Gly Gly Leu lie Ala Phe Glu Leu Gly Arg Val 
375 380 385 
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cct ctg ccg ggt gcc act gtg gaa acc tgc gga eta aag etc ace gec 1315 
Pro Leu Pro Gly Ala Thr Val Glu Thr Cys Gly Leu Lys Leu Thr Ala 
390 395 • 400 405 

gag gga gcc aag aac cgc egg ggt cgt ttg cgc atg cat tea gca gtc 1363 
Glu Gly Ala Lys Asn Arg Arg Gly Arg Leu Arg Met His Ser Ala Val 
410 415 420 

gta gaa gtt ggc tagcccagcg aggacaacga agg 1398 
Val Glu Val Gly 
425 



<210> 30 
<211> 425 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Leu Ser lie Ala Thr Val Val Ala Leu Leu Phe Ser Gly Leu Leu Gly 
15 10 15 

Ala Val Glu Ser Ala Leu Ser Ser Val Ser Arg Ala Arg Val Glu Gin 
20 25 30 

Met Leu Lys Asp Glu Ala Ser Gly Ser Ala Ser Leu Leu Arg Val lie 
35 40 45 

Asp Glu Arg Ala Leu His lie Asn Met Leu lie Met Leu Arg Thr Leu 
50 55 60 

Leu Asp Ala Ser Ala Ala Val Phe Ala Gly Ala lie Ala Val Asn Val 
65 70 75 80 

Met Asp Ser Trp Ala Trp Gly lie Val Leu Ala lie Val Val Val Ser 
85 90 95 

Leu Leu Thr Phe Ala Val Val Gly Val Phe Gly Arg Thr Val Gly Arg 
100 105 110 

Lys Asn Pro Tyr Ser Val Met Leu Arg Ser Ala Val Val Leu Ser Gly 
115 120 125 

Leu Ala Lys lie Leu Gly Pro lie Ala Arg Gly Leu lie Trp lie Gly 
130 135 140 

Asn lie lie Ala Pro Gly Pro Gly Phe Arg Asn Gly Pro Tyr Ala Thr 
145 150 155 160 

Glu Val Glu Leu Arg Glu Met Val Asp lie Ala Gin Glu His Gly He 
165 170 175 

Val Glu He Glu Glu Arg Arg Met He Gin Ser Val Phe Asp Leu Ala 
180 185 190 

Ser Thr Thr Val Arg Gin Val Met Val Pro Arg Pro Glu Met He Trp 
195 200 205 



He Glu Ser Gly Lys Thr Ala Gly Gin Ala Thr Ala Leu Cys Val Arg 
210 215 220 
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Ser Gly His Ser Arg lie Pro Val lie Gly Glu Asn Val Asp Asp lie 
225 230 235 240 

lie Gly lie Val Tyr Leu Lys Asp Leu Val Gin Lys Thr Tyr Tyr Ala 
245 250 255 

Thr Asp Gly Gly Lys Ser Val Leu Val Asp Glu Val Met Arg Glu Ala 
260 265 270 

Thr Phe Val Pro Asp Ser Lys Ser Leu Asp Ala Leu Leu Gin Glu Met 
275 280 285 

Gin Glu Asp His Lys His lie Ala lie Leu Val Asp Glu Tyr Gly Gly 
290 295 300 

Val Ala Gly Leu lie Ser lie Glu Asp lie Leu Glu Glu lie Val Gly 
305 310 315 320 

Glu lie Ala Asp Glu Tyr Asp Ala Arg Glu Val Ala Pro lie Glu Lys 
325 330 335 

lie Gly Asp Arg Thr Tyr Arg Val Val Ser Arg Leu Ser . Leu Glu Asp 
340 345 350 

Leu Lys Asp His lie Glu Glu Glu Leu Asp Leu Glu lie Glu Phe Gly 
355 360 365 

Asp Glu lie Glu Asp Gin Val Asp Thr Val Gly Gly Leu lie Ala Phe 
370 375 380 

Glu Leu Gly Arg Val Pro Leu Pro Gly Ala Thr Val Glu Thr Cys Gly 
385 390 395 400 

Leu Lys Leu Thr Ala Glu Gly Ala Lys Asn Arg Arg Gly Arg Leu Arg 
405 410 415 

Met His Ser Ala Val Val Glu Val Gly 
"420 425 



<210> 31 
<211> 5061 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (5038) 
<223> RXN01772 

<400> 31 

ccagaaggaa tcctcccgca ccggctggct cgttagcctg aagtagcact tcgaatctaa 60 

gaccaccaaa tggacatgtc ctttgagtga ataggacaca atg gaa tgc atg tec 115 

Met Glu Cys Met Ser 
1 5 



acg att act gat get gta tec gec ctg cgc aca ctg cct tec cag tct 
Thr He Thr Asp Ala Val Ser Ala Leu Arg Thr Leu Pro Ser Gin Ser 
10 15 20 



163 
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gcg cag ggt ttg get ttt gaa aaa etc atg gtc aac ttc att aag tct 211 
Ala Gin Gly Leu Ala Phe Glu Lys Leu Met Val Asn Phe lie Lys Ser 
25 30 35 

gac ccc act etc tec act gag ttt gat gaa gtc cat cgt tgg gtc gat 259 
Asp Pro Thr Leu Ser Thr Glu Phe Asp Glu Val His Arg Trp Val Asp 
40 45 50 

tgg cca tat aac ggt ggc acc atg gat act ggc ate gac tta gtg get 307 
Trp Pro Tyr Asn Gly Gly Thr Met Asp Thr Gly lie Asp Leu Val Ala 
55 60 65 

tat aac aag gac gat gat get tat acg gcg ate cag tgc aag ttt tat 355 
Tyr Asn Lys Asp Asp Asp Ala Tyr Thr Ala lie Gin Cys Lys Phe Tyr 
70 75 80 85 

ctt ccc act act tec ctg gca aaa gga cag eta gat tec ttc ttt gaa 403 
Leu Pro Thr Thr Ser Leu Ala Lys Gly Gin Leu Asp Ser Phe Phe Glu 
90 95 100 

gec teg gga cgc act ttt gaa acc cct gaa gga aca cgc tec ttt age 451 
Ala Ser Gly Arg Thr Phe Glu Thr Pro Glu Gly Thr Arg Ser Phe Ser 
105 110 115 

aat aga etc gtt att tec act act gat aag tgg agt tea aat gcg gaa 4 99 
Asn Arg Leu Val lie Ser Thr Thr Asp Lys Trp Ser Ser Asn Ala Glu 
120 125 130 

aag atg ttg gag aac caa acc att cca act aac cgc att ggt eta tct 547 
Lys Met Leu Glu Asn Gin Thr lie Pro Thr Asn Arg lie Gly Leu Ser 
135 140 145 

gca att gcg gaa tec ccg att gac tgg gat att gee tat cca ggt tct 595 
Ala lie Ala Glu Ser Pro lie Asp Trp Asp lie Ala Tyr Pro Gly Ser 
150 155 160 165 

gaa tta act att aac ctg cag ctt aaa gag ccg tat age cct cgt cct 643 
Glu Leu Thr He Asn Leu Gin Leu Lys Glu Pro Tyr Ser Pro Arg Pro 
170 175 180 

cac cag caa act get att gaa aaa gca att gaa ggc ttc caa act cat 691 
His Gin Gin Thr Ala He Glu Lys Ala He Glu Gly Phe Gin Thr His 
185 190 195 

gac cgt ggc aag etc ate atg get tgc ggt acc gga aaa acc ttt act 739 
Asp Arg Gly Lys Leu He Met Ala Cys Gly Thr Gly Lys Thr Phe Thr 
200 205 210 

gee ctg cgt ctt tct gaa gag gtt gcg cga etc aat ggc aat aaa get 787 
Ala Leu Arg Leu Ser Glu Glu Val Ala Arg Leu Asn Gly Asn Lys Ala 
215 220 225 

cgc att ctt ttt eta gtc cct tec ate age ttg ctt teg caa aca etc 835 
Arg He Leu Phe Leu Val Pro Ser lie Ser Leu Leu Ser Gin Thr Leu 
230 235 240 245 

aaa gag tgg act gca caa aag aca atg gat ctt cgt cct gtc gec gta 883 
Lys Glu Trp Thr Ala Gin Lys Thr Met Asp Leu Arg Pro Val Ala Val 
250 255 260 



tgt tct gac tec aag gtc tec aag get gca gaa gat att get get tat 931 
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Cys Ser Asp Ser Lys Val Ser Lys Ala Ala Glu Asp lie Ala Ala Tyr 
265 270 275 

gat ctt gaa gtt- ccg gta agt act gat ggt gca ttg att gcg gaa aaa 979 
Asp Leu Glu Val Pro Val Ser Thr Asp Gly Ala Leu lie Ala Glu Lys 
280 285 290 

ctg gag cat cgt aag cga gca gca gga ttg acc gtg gtg ttc tct act 1027 
Leu Glu His Arg Lys Arg Ala Ala Gly Leu Thr Val Val Phe Ser Thr 
295 300 305 

tac cag tec ctt cct get gtt cac gcg get caa gaa get ggg get gag 1075 
Tyr Gin Ser Leu Pro Ala Val His Ala Ala Gin Glu Ala Gly Ala Glu 
310 315 320 325 

ccc ttt gat ctt gtc ate tgc gat gaa gee cac cgc acc aca ggc ate 1123 
Pro Phe Asp Leu Val lie Cys Asp Glu Ala His Arg Thr Thr Gly lie 
330 335 340 

acc ttg get gga gaa gac cct tea aac ttc acc cgc att cat gac get 1171 
Thr Leu Ala Gly Glu Asp Pro Ser Asn Phe Thr Arg lie His Asp Ala 
345 350 355 

tct tat ate aag gca gca aag egg ctg tac atg acg gca acc cca agg 1219 
Ser Tyr lie Lys Ala Ala Lys Arg Leu Tyr Met Thr Ala Thr Pro Arg 
360 365 370 

ctt ttc gac gac tec gtg aag ggc aag get gca gat cat tea get gaa 1267 
Leu Phe Asp Asp Ser Val Lys Gly Lys Ala Ala Asp His Ser Ala Glu 
375 380 385 

gtt tct tec atg gat gat gaa gca ate tac gga ccc gaa ttt cac egg 1315 
Val Ser Ser Met Asp Asp Glu Ala lie Tyr Gly Pro Glu Phe His Arg 
390 395 400 405 

ctg ggt ttt ggg gaa gca gta gaa aaa ggc ctg ctt act gac tac aaa 1363 
Leu Gly Phe Gly Glu Ala Val Glu Lys Gly Leu Leu Thr Asp Tyr Lys 
410 415 420 

gtt gta gtg atg aca gtt gat gag caa gtt gca gee agt gee tta act 1411 
Val Val Val Met Thr Val Asp Glu Gin Val Ala Ala Ser Ala Leu Thr 
425 430 435 

gtt ttg ggt tea aca cct ggt gaa gaa etc act ctg gac atg act tec 1459 
Val Leu Gly Ser Thr Pro Gly Glu Glu Leu Thr Leu Asp Met Thr Ser 
440 445 450 

gca att att ggc gcg tgg aat ggc ttg gca aag cgt teg ggt aaa gag 1507 
Ala lie lie Gly Ala Trp Asn Gly Leu Ala Lys Arg Ser Gly Lys Glu 
455 460 465 

caa gac acc aag act ggt ttc tea age tct gac gca gca atg gaa cga 1555 
Gin Asp Thr Lys Thr Gly Phe Ser Ser Ser Asp Ala Ala Met Glu Arg 
470 475 480 485 

get gtt gca ttt gcg cga gac att aag act tct cag caa ate gcg gag 1603 
Ala Val Ala Phe Ala Arg Asp He Lys Thr Ser Gin Gin He Ala Glu 
490 495 500 



tct ttt cca cga gtt gtc aat get tat acg act gag ctt gag gtt aaa 
Ser Phe Pro Arg Val Val Asn Ala Tyr Thr Thr Glu Leu Glu Val Lys 



1651 
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aac gat gac 
Asn Asp Asp 
520 

cat gtc gat 
His Val Asp 
535 

tgg ctt aaa 
Trp Leu Lys 
550 

gcg cgc tgc 
Ala Arg Cys 



ate ttc ttt 
lie • Phe Phe 



ggc cga gtt 
Gly Arg Val 
600 

ttg cca gtt 
Leu Pro Val 
615 

gat tea cgc 
Asp Ser Arg 
630 

get cac gat 
Ala His Asp 



gag gga aat 
Glu Gly Asn 



aca agt aaa 
Thr Ser Lys 
680 

aca caa tac 
Thr Gin Tyr 
695 

ace aag ctt 
Thr Lys Leu 
710 

gca gat gat 
Ala Asp Asp 



gcg etc tta 
Ala Leu Leu 



505 

gta gat gag 
Val Asp Glu 



gga tea atg 
Gly Ser Met 



get cct acc 
Ala Pro Thr 
555 

ctt tct gag 
Leu Ser Glu 
570 

aat ccc cgt 
Asn Pro Arg 
585 

atg cgt aaa 
Met Arg Lys 



get gtt ccc 
Ala Val Pro 



cgc ttc aag 
Arg Phe Lys 
635 

gac cgt ttt 
Asp Arg Phe 
650 

att aag gat 
lie Lys Asp 
665 

gat aga gat 
Asp Arg Asp 



gta ctg ttc 
Val Leu Phe 



gta gat aaa 
Val Asp Lys 
715 

gtt get gac 
Val Ala Asp 
730 

gac aat get 
Asp Asn Ala 
745 



510 

cac aac etc 
His Asn Leu 
525 

aat gcg ctg 
Asn Ala Leu 
540 

cag tea atg 
Gin Ser Met 



ggt gtc gat 
Gly Val Asp 



aat tec atg 
Asn Ser Met 
590 

tct cca ggt 
Ser Pro Gly 
605 

cca ggt gtt 
Pro Gly Val 
620 

gtt gta tgg 
Val Val Trp 



aac gca atg 
Asn Ala Met 



eta cct gtt 
Leu Pro Val 
670 

aac gca ccc 
Asn Ala Pro 
685 

tct tta gaa 
Ser Leu Glu 
700 

gtt ggt acc 
Val Gly Thr 



ate gee caa 
He Ala Gin 



tea cca acg 
Ser Pro Thr 
750 



aat ttg age 
Asn Leu Ser 



gaa cga aac 
Glu Arg Asn 
545 

gaa acc aag 
Glu Thr Lys 
560 

gta ccg get 
Val Pro Ala 
575 

gtg gat gtg 
Val Asp Val 



aag aat tac 
Lys Asn Tyr 



gca cca tea 
Ala Pro Ser 
625 

cag gtt ctt 
Gin Val Leu 
640 

gtg aac tec 
Val Asn Ser 
655 

gag act gag 
Glu Thr Glu 



tat gac agt 
Tyr Asp Ser 



cag tgg caa 
Gin Trp Gin 
705 

cga acc tac 
Arg Thr Tyr 
720 

gca caa ata 
Ala Gin He 
735 

ate aaa gaa 
He Lys Glu 



515 

gtg gca tgc 
Val Ala Cys 
530 

tct cgt tta 
Ser Arg Leu 



att ctt act 
He Leu Thr 



ttg gat tec 
Leu Asp Ser 
580 

gtt cag teg 
Val Gin Ser 
595 

gga tat ate 
Gly Tyr lie 
610 

get gcg tta 
Ala Ala Leu 



aac gee ctt 
Asn Ala Leu 



att gcg etc 
lie Ala Leu 
660 

cat act ggc 
His Thr Gly 
675 

get gaa tec 
Ala Glu Ser 
690 

gaa gcg ate 
Glu Ala lie 



tgg gaa gat 
Trp Glu Asp 



acc cgt att 
Thr Arg He 
740 

gag ttc gag 
Glu Phe Glu 
755 



cag 1699 
Gin 



act 1747 
Thr 



aac 1795 

Asn 

565 

gta 184 3 
Val 



gtt 1891 
Val 



ate 1939 
lie 



aat 1987 
Asn 



cgt 2035 

Arg 

645 

aat 2083 
Asn 



cct 2131 
Pro 



get 2179 
Ala 



tac 2227 
Tyr 



tgg 2275 

Trp 

725 

aaa 2323 
Lys 



cga 2371 
Arg 
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ttt gtt gaa ggt eta cgt ggc aac etc aat gag tec ate tct gac gac 2419 
Phe Val Glu Gly Leu Arg Gly Asn Leu Asn Glu Ser lie Ser Asp Asp 
760 765 770 

gag gca ate age atg ttg tea cag cat ctg ate ace gca cca gtg ttt 24 67 
Glu Ala lie Ser Met Leu Ser Gin His Leu lie Thr Ala Pro Val Phe 
775 780 785 

gac get eta ttt get gaa tea age ttc get aag caa aac cct gtt tec 2515 
Asp Ala Leu Phe Ala Glu Ser Ser Phe Ala Lys Gin Asn Pro Val Ser 
790 795 800 805 

cag gtt atg caa cgc atg gca gat get ctt aat agt get gaa ctt aac 2563 
Gin Val Met Gin Arg Met Ala Asp Ala Leu Asn Ser Ala Glu Leu'Asn 
810 815 820 

tct gaa acg gaa aaa ctt gag aag ttc tat gac tct gtt cgt ate cgt 2611 
Ser Glu Thr Glu Lys Leu Glu Lys Phe Tyr Asp Ser Val Arg lie Arg 
825 830 835 

get get gaa gta age tec gca get ggt aaa caa gca gta att aaa gac 2659 
Ala Ala Glu Val Ser Ser Ala Ala Gly Lys Gin Ala Val lie Lys Asp 
840 845 850 

etc tac gaa cga ttc ttt aaa aag gee ttt aaa aag caa tct gaa get 2707 
Leu Tyr Glu Arg Phe Phe Lys Lys Ala Phe Lys Lys Gin Ser Glu Ala 
855 860 865 

eta ggt att gtc tat ace cct gtt gag ate gtg gac ttt att ctg cga 2755 
Leu Gly lie Val Tyr Thr Pro Val Glu lie Val Asp Phe lie Leu Arg 
870 875 880 885 

get gee gat gat gtg tec aag aag cat ttt ggt cgt ggc tta age gat 2803 
Ala Ala Asp Asp Val Ser Lys Lys His Phe Gly Arg Gly Leu Ser Asp 
890 895 900 

aaa gat gtc cat gtt ctt gat cct ttc ace ggt acg ggt act ttt atg 2851 
Lys Asp Val His Val Leu Asp Pro Phe Thr Gly Thr Gly Thr Phe Met 
905 910 915 

gtg cgt tta ttg cag tea ggt eta att aag cct gaa gat ttg gee cgt 2899 
Val Arg Leu Leu Gin Ser Gly Leu lie Lys Pro Glu Asp Leu Ala Arg 
920 925 930 

aaa tat gee aat gag ctg cac get act gag ate atg ttg ctt gee tat 2947 
Lys Tyr Ala Asn Glu Leu His Ala Thr Glu lie Met Leu Leu Ala Tyr 
935 940 945 

tat gtt gcg gee gtt aac att gag ace act tat ttt ggt etc gag gga 2995 
Tyr Val Ala Ala Val Asn lie Glu Thr Thr Tyr Phe Gly Leu Glu Gly 
950 955 960 965 

gag cgt get ctg cgt aat ggt gaa gat gcg ccg gtc tat gag ccg ttt 3043 
Glu Arg Ala Leu Arg Asn Gly Glu Asp Ala Pro Val Tyr Glu Pro Phe 
970 975 980 

gat ggc att gtg ttg ggt gat ace ttc cag atg tat gaa gac gat gac 3091 
Asp Gly lie Val Leu Gly Asp Thr Phe Gin Met Tyr Glu Asp Asp Asp 
985 990 995 
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aaa etc gat eta gat gtt ttt act get aac aat gac cgt atg gag cgt 3139 
Lys Leu Asp Leu Asp Val Phe Thr Ala Asn Asn Asp Arg Met Glu Arg 
1000 1005 1010 

cag aga ctt act cct gta cag gtt att gtg ggt aac ccg cct tac tct 3187 
Gin Arg Leu Thr Pro Val Gin Val lie Val Gly Asn Pro Pro Tyr Ser 
1015 1020 1025 

gtg ggg caa teg agt gcg aat gac aat aac gca aac etc aag tac ccc 3235 
Val Gly Gin Ser Ser Ala Asn Asp Asn Asn Ala Asn Leu Lys Tyr Pro 
1030 1035 1040 1045 

act ctt gat cga cgt att gaa gat tct tat gcg aag tat teg acc - gca 3283 
Thr Leu Asp Arg Arg lie Glu Asp Ser Tyr Ala Lys Tyr Ser Thr Ala 
1050 1055 1060 

aca aat aag aac tct ctg tac gac tec tat tta cgt get ttc egg tgg 3331 
Thr Asn Lys Asn Ser Leu Tyr Asp Ser Tyr Leu Arg Ala Phe Arg Trp 
1065 1070 1075 

gca aca gat cgt att cac aca caa ggg gtt gtt get ttt gtt tct aac 3379 
Ala Thr Asp Arg lie His Thr Gin Gly Val Val Ala Phe Val Ser Asn 
1080 1085 1090 

aac ggt tgg gtt gac ggc aat acc get gat ggt gtg cgc eta agt ttg 3427 
Asn Gly Trp Val Asp Gly Asn Thr Ala Asp Gly Val Arg Leu Ser Leu 
1095 1100 1105 

gca cag gac ttc tec gag att tat gtt ttc aac ctt cgt ggc aat tec 3475 
Ala Gin Asp Phe Ser Glu lie Tyr Val Phe Asn Leu Arg Gly Asn Ser 
1110 1115 1120 1125 

cga aca ggt ggt gat ttg get aag cgc gag ggc ggc aac gtc ttt aat 3523 
Arg Thr Gly Gly Asp Leu Ala Lys Arg Glu Gly Gly Asn Val Phe Asn 
1130 1135 1140 

gtc cgt gtg ggt act caa ate att gtt gee gtg aaa aac cca caa ttg 3571 
Val Arg Val Gly Thr Gin lie lie Val Ala Val Lys Asn Pro Gin Leu 
1145 1150 1155 

tct ggt tgc agg att ctt tat aaa gat att ggt gac aat etc age gcg 3619 
Ser Gly Cys Arg lie Leu Tyr Lys Asp lie Gly Asp Asn Leu Ser Ala 
1160 1165 1170 

gat gcg aag ttg aac gag att gec gtt gee aca att gag ggc get gag 3667 
Asp Ala Lys Leu Asn Glu lie Ala Val Ala Thr lie Glu Gly Ala Glu 
1175 1180 1185 

tgg cag act att teg cct aat gaa tat gga gat tgg ate age cag cgc 3715 
Trp Gin Thr lie Ser Pro Asn Glu Tyr Gly Asp Trp lie Ser Gin Arg 
1190 1195 1200 1205 

tct gta gat ttt gat acc tgg cct gta etc ggt gat aag aaa aac aaa 3763 
Ser Val Asp Phe Asp Thr Trp Pro Val Leu Gly Asp Lys Lys Asn Lys 
1210 1215 1220 

tct gca tta aag gtt ttt caa acc ttt tct get ggt eta aag act ggc 3811 
Ser Ala Leu Lys Val Phe Gin Thr Phe Ser Ala Gly Leu Lys Thr Gly 
1225 1230 1235 

cgc gat gec tgg tgc tat ggg cca aca tct gcg cag gta aaa act aat 3859 
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Arg Asp Ala Trp Cys . Tyr Gly Pro Thr Ser Ala Gin Val Lys Thr Asn 
1240 1245 1250 

ate acc egg tta tta gaa acc tat gaa caa get cag caa egg ttt aat 3907 
lie Thr Arg Leu Leu Glu Thr Tyr Glu Gin Ala Gin Gin Arg Phe Asn 
1255 1260 1265 

teg tgg gtt gtg gat aac gga gtg aca tct cct aag gaa get gac gtt 3955 
Ser Trp Val Val Asp Asn Gly Val Thr Ser Pro Lys Glu Ala Asp Val 
1270 1275 1280 1285 

aat caa ttc ctt aag cag aac cct gat tta gcg gat age aag aaa ata 4003 
Asn Gin Phe Leu Lys Gin Asn Pro Asp Leu Ala Asp Ser Lys Lys * lie 
1290 1295 1300 

tec tgg gat tec aat eta aaa atg tec ttg tea cgc ggt gat act ttt 4051 
Ser Trp Asp Ser Asn Leu Lys Met Ser Leu Ser Arg Gly Asp Thr Phe 
1305 1310 1315 

tct ttt gat cca age age ate caa atg tec ttg tat cgt cca ttt ttc 4099 
Ser Phe Asp Pro Ser Ser lie Gin Met Ser Leu Tyr Arg Pro Phe Phe 
1320 1325 1330 

cct caa cag aca tac ttc cat gtt tea ttg aac cag cgt cga tac cag 4147 
Pro Gin Gin Thr Tyr Phe His Val Ser Leu Asn Gin Arg Arg Tyr Gin 
1335 1340 1345 

tta ccg tea atg ttc ccg acc ccg gaa cat gac aac cag ggc ttt tat 4195 
Leu Pro Ser Met Phe Pro Thr Pro Glu His Asp Asn Gin Gly Phe Tyr 
1350 1355 1360 1365 

ate gtc aac cca ggt agt gee aag cca ttc tct acc ctt gca aca aat 4243 
lie Val Asn Pro Gly Ser Ala Lys Pro Phe Ser Thr Leu Ala Thr Asn 
1370 1375 1380 

eta ctt cca gat ctt get atg tgg ggt tct aac gec gga cag ttc ttt 4291 
Leu Leu Pro Asp Leu Ala Met Trp Gly Ser Asn Ala Gly Gin Phe Phe 
1385 1390 1395 

acc cga tgg act tgg gaa ccc ate gaa act cga gaa ggc gaa tta gac 4339 
Thr Arg Trp Thr Trp Glu Pro lie Glu Thr Arg Glu Gly Glu Leu Asp 
1400 1405 1410 

ttc ggt aat gga ctt ttc tec aca acc cca aaa aag gga gtt gaa ggc 4387 
Phe Gly Asn Gly Leu Phe Ser Thr Thr Pro Lys Lys Gly Val Glu Gly 
1415 1420 1425 

gag ate ctt gac ggt tac egg cgc gtc gat aac ate acc gac gag ate 4435 
Glu lie Leu Asp Gly Tyr Arg Arg Val Asp Asn lie Thr Asp Glu lie 
1430 1435 1440 1445 

tta aag etc tac caa tea age ttg ggt gag gat gtc acc aag gat gac 4483 
Leu Lys Leu Tyr Gin Ser Ser Leu Gly Glu Asp Val Thr Lys Asp Asp 
1450 1455 1460 

ate ttc tac ttt gtt tat gca cag ttg cat gat cct gee tat cgt gag 4531 
He Phe Tyr Phe Val Tyr Ala Gin Leu His Asp Pro Ala Tyr Arg Glu 
1465 1470 1475 

gee tat gcg get gat eta aag aag atg ctg cca cat att gaa acc cct 4579 
Ala Tyr Ala Ala Asp Leu Lys Lys Met Leu Pro His He Glu Thr Pro 
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47 



1480 1485 1490 

act gat cgc gca cgc ttt gat cac ttt gtg aca gcc ggc aag gaa ttg 4627 
Thr Asp Arg Ala Arg Phe Asp His Phe Val Thr Ala Gly Lys Glu Leu 
1495 1500 1505 

atg gat ctt cat ate aac tat gaa gat gtt gaa cca tgg gat gtg gag 4 675 
Met Asp Leu His lie Asn Tyr Glu Asp Val Glu Pro Trp Asp Val Glu 
1510 1515 1520 1525 

gta aag gtc aaa gaa aaa get gat ccc acg gat cgt gag acc tgg cgt 4723 
Val Lys Val Lys Glu Lys Ala Asp Pro Thr Asp Arg Glu Thr Trp Arg 
1530 1535 1540- 

gtt acc aag atg aag tgg get aag gtt cgt gat cca gag acc aag aaa 4771 
Val Thr Lys Met Lys Trp Ala Lys Val Arg Asp Pro Glu Thr Lys Lys 
1545 1550 1555 

ttg gtg gag gac cat acc acc ttg att tac aac age tea ate acc ate 4819 
Leu Val Glu Asp His Thr Thr Leu lie Tyr Asn Ser Ser lie Thr lie 
1560 1565 1570 

age ggc ate ccc gaa gaa get gaa aac tat caa eta ggt tea cgt tct 4867 
Ser Gly lie Pro Glu Glu Ala Glu Asn Tyr Gin Leu Gly Ser Arg Ser 
1575 1580 1585 

gcc ate gca tgg ctt att gac cgt tac cag gtg aag aaa gat aag gcg 4915 
Ala lie Ala Trp Leu lie Asp Arg Tyr Gin Val Lys Lys Asp Lys Ala 
1590 1595 1600 1605 

tec ggc att gtt aat gat ccc aat gat tgg get gat gaa gtg ggt aac 4 963 
Ser Gly lie Val Asn Asp Pro Asn Asp Trp Ala Asp Glu Val Gly Asn 
1610 1615 1620 

cct cgc tac att gtg gag ctg att get aag gtc acc cgc gtt gcc gtt 5011 
Pro Arg Tyr lie Val Glu Leu lie Ala Lys Val Thr Arg Val Ala Val 
1625 1630 1635 

gag acc atg aga att gta gag gag ctt tgagttttcc tactgeaget 5058 
Glu Thr Met Arg lie Val Glu Glu Leu 
1640 1645 

tec 5061 



<210> 32 
<211> 1646 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Met Glu Cys Met Ser Thr lie Thr Asp Ala Val Ser Ala Leu Arg Thr 
1.5 10 15 

Leu Pro Ser Gin Ser Ala Gin Gly Leu Ala Phe Glu Lys Leu Met Val 
20 25 30 

Asn Phe lie Lys Ser Asp Pro Thr Leu Ser Thr Glu Phe Asp Glu Val 
35 40 45 



His Arg Trp Val Asp 



Trp 



Pro 



Tyr Asn Gly Gly Thr Met Asp Thr Gly 
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50 55 60 

lie Asp Leu Val Ala Tyr Asn Lys Asp Asp Asp Ala Tyr Thr Ala lie 
65 70 75 80 

Gin Cys Lys Phe Tyr Leu Pro Thr Thr Ser Leu Ala Lys Gly Gin Leu 
85 90 95 

Asp Ser Phe Phe Glu Ala Ser Gly Arg Thr Phe Glu Thr Pro Glu Gly 
100 105 110 

Thr Arg Ser Phe Ser Asn Arg Leu Val lie Ser Thr Thr Asp Lys Trp 
115 120 125 

Ser Ser Asn Ala Glu Lys Met Leu Glu Asn Gin Thr lie Pro Thr Asn 
130 135 140 

Arg lie Gly Leu Ser Ala lie Ala Glu Ser Pro lie Asp Trp Asp lie 
145 150 155 160 

Ala Tyr Pro Gly Ser Glu Leu Thr lie Asn Leu Gin Leu Lys Glu Pro 
165 .170 175 

Tyr Ser Pro Arg Pro His Gin Gin Thr Ala lie Glu Lys Ala lie Glu 
180 185 190 

Gly Phe Gin Thr His Asp Arg Gly Lys Leu He Met Ala Cys Gly Thr 
195 200 205 

Gly Lys Thr Phe Thr Ala Leu Arg Leu Ser Glu Glu Val Ala Arg Leu 
210 215 220 

Asn Gly Asn Lys Ala Arg He Leu Phe Leu Val Pro Ser lie Ser Leu 
225 230 235 240 

Leu Ser Gin Thr Leu Lys Glu Trp Thr Ala Gin Lys Thr Met Asp Leu 
245 250 255 

Arg Pro Val Ala Val Cys Ser Asp Ser Lys Val Ser Lys Ala Ala Glu 
260 265 270 

Asp He Ala Ala Tyr Asp Leu Glu Val Pro Val Ser Thr Asp Gly Ala 
275 280 285 

Leu He Ala Glu Lys Leu Glu His Arg Lys Arg Ala Ala Gly Leu Thr 
290 295 300 

Val Val Phe Ser Thr Tyr Gin Ser Leu Pro Ala Val His Ala Ala Gin 
305 310 315 320 

Glu Ala Gly Ala Glu Pro Phe Asp Leu Val He Cys Asp Glu Ala His 
325 330 335 

Arg Thr Thr Gly He Thr Leu Ala Gly Glu Asp Pro Ser Asn Phe Thr 
340 345 350 

Arg He His Asp Ala Ser Tyr He Lys Ala Ala Lys Arg Leu Tyr Met 
355 360 365 



Thr Ala Thr Pro Arg Leu Phe Asp Asp Ser Val Lys Gly Lys Ala Ala 
370 375 380 
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Asp His Ser Ala Glu Val Ser Ser Met Asp Asp Glu Ala lie Tyr Gly 
385 390 395 400 

Pro Glu Phe His Arg Leu Gly Phe Gly Glu Ala Val Glu Lys Gly Leu 
405 410 415 

Leu Thr Asp Tyr Lys Val Val Val Met Thr Val Asp Glu Gin Val Ala 
420 425 430 

Ala Ser Ala Leu Thr Val Leu Gly Ser Thr Pro Gly Glu Glu Leu Thr 
435 440 445 

Leu Asp Met Thr Ser Ala lie lie Gly Ala Trp Asn Gly Leu Ala Lys 
450 455 460 

Arg Ser Gly Lys Glu Gin Asp Thr Lys Thr Gly Phe Ser Ser Ser Asp 
465 470 475 480 

Ala Ala Met Glu Arg Ala Val Ala Phe Ala Arg Asp lie Lys Thr Ser 
485 490 495 

Gin Gin lie Ala Glu Ser Phe Pro Arg Val Val Asn Ala Tyr Thr Thr 
500 505 510 

Glu Leu Glu Val Lys Asn Asp Asp Val Asp Glu His Asn Leu Asn Leu 
515 520 525 

Ser Val Ala Cys Gin His Val Asp Gly Ser Met Asn Ala Leu Glu Arg 
530 535 540 

Asn Ser Arg Leu Thr Trp Leu Lys Ala Pro Thr Gin Ser Met Glu Thr 
545 550 555 560 

Lys lie Leu Thr Asn Ala Arg Cys Leu Ser Glu Gly Val Asp Val Pro 
565 570 575 

Ala Leu Asp Ser Val lie Phe Phe Asn Pro Arg Asn Ser Met Val Asp 
580 585 590 

Val Val Gin Ser Val Gly Arg Val Met Arg Lys Ser Pro Gly Lys Asn 
595 600 605 

Tyr Gly Tyr lie lie Leu Pro Val Ala Val Pro Pro Gly Val Ala Pro 
610 615 620 

Ser Ala Ala Leu Asn Asp Ser Arg Arg Phe Lys Val Val Trp Gin Val 
625 630 635 640 

Leu Asn Ala Leu Arg Ala His Asp Asp Arg Phe Asn Ala Met Val Asn 
645 650 655 

Ser lie Ala Leu Asn Glu Gly Asn lie Lys Asp Leu Pro Val Glu Thr 
660 665 670 

Glu His Thr Gly Pro Thr Ser Lys. Asp Arg Asp Asn Ala Pro Tyr Asp 
675 680 685 



Ser Ala Glu Ser Ala Thr Gin Tyr Val Leu Phe Ser Leu Glu Gin Trp 
690 695 700 
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Gin Glu Ala lie Tyr Thr Lys Leu Val Asp Lys Val Gly Thr Arg Thr 
705 710 715 720 

Tyr Trp Glu Asp Trp Ala Asp Asp Val Ala Asp lie Ala Gin Ala Gin 
725 730 735 

lie Thr Arg lie Lys Ala Leu Leu Asp Asn Ala Ser Pro Thr lie Lys 
740 745 750 

Glu Glu Phe Glu Arg Phe Val Glu Gly Leu Arg Gly Asn Leu Asn Glu 
755 760 765 

Ser lie Ser Asp Asp Glu Ala lie Ser Met Leu Ser Gin His Leu lie 
770 775 780 

Thr Ala Pro Val Phe Asp Ala Leu Phe Ala Glu Ser Ser Phe Ala Lys 
785 790 795 800 

Gin Asn Pro Val Ser Gin Val Met Gin Arg Met Ala Asp Ala Leu Asn 
805 810 815 

Ser Ala Glu Leu Asn Ser Glu Thr Glu Lys Leu Glu Lys Phe Tyr Asp 
820 825 830 

Ser Val Arg lie Arg Ala Ala Glu Val Ser Ser Ala Ala Gly Lys Gin 
835 840 845 

Ala Val lie Lys Asp Leu Tyr Glu Arg Phe Phe Lys Lys Ala Phe Lys 
850 855 860 

Lys Gin Ser Glu Ala Leu Gly lie Val Tyr Thr Pro Val Glu lie Val 
865 870 875 880 

Asp Phe lie Leu Arg Ala Ala Asp Asp Val Ser Lys Lys His Phe Gly 
885 890 895 

Arg Gly Leu Ser Asp Lys Asp Val His Val Leu Asp Pro Phe Thr Gly 
900 905 910 

Thr Gly Thr Phe Met Val Arg Leu Leu Gin Ser Gly Leu lie Lys Pro 
915 920 925 

Glu Asp Leu Ala Arg Lys Tyr Ala Asn Glu Leu His Ala Thr Glu lie 
930 935 940 

Met Leu Leu Ala Tyr Tyr Val Ala Ala Val Asn lie Glu Thr Thr Tyr 
945 950 955 960 

Phe Gly Leu Glu Gly Glu Arg Ala Leu Arg Asn Gly Glu Asp Ala Pro 
965 970 975 

Val Tyr Glu Pro Phe Asp Gly lie Val Leu Gly Asp Thr Phe Gin Met 
980 985 990 

Tyr Glu Asp Asp Asp Lys Leu Asp Leu Asp Val Phe Thr Ala Asn Asn 
995 1000 1005 

Asp Arg Met Glu Arg Gin Arg Leu Thr Pro Val Gin Val lie Val Gly 
1010 1015 1020 



Asn 



Pro Pro Tyr Ser Val Gly Gin Ser Ser Ala Asn Asp Asn Asn Ala 
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1025 1030 1035 1040 

Asn Leu Lys Tyr Pro Thr Leu Asp Arg Arg lie Glu Asp Ser Tyr Ala 
1045 1050 1055 

Lys Tyr Ser Thr Ala Thr Asn Lys Asn Ser Leu Tyr Asp Ser Tyr Leu 
1060 1065 1070 

Arg Ala Phe Arg Trp Ala Thr Asp Arg lie His Thr Gin Gly Val Val 
1075 1080 1085 

Ala Phe Val Ser Asn Asn Gly Trp Val Asp Gly Asn Thr Ala Asp Gly 
1090 1095 1100 

Val Arg Leu Ser Leu Ala Gin Asp Phe Ser Glu lie Tyr Val Phe Asn 
1105 1110 1115 1120 

Leu Arg Gly Asn Ser Arg Thr Gly Gly Asp Leu Ala Lys Arg Glu Gly 
1125 1130 1135 

Gly Asn Val Phe Asn Val Arg Val Gly Thr Gin lie lie Val Ala Val 
1140 1145 1150 

Lys Asn Pro Gin Leu Ser Gly Cys Arg lie Leu Tyr Lys Asp lie Gly 
1155 1160 1165 

Asp Asn Leu Ser Ala Asp Ala Lys Leu Asn Glu lie Ala Val Ala Thr 
1170 1175 1180 

lie Glu Gly Ala Glu Trp Gin Thr lie Ser Pro Asn Glu Tyr Gly Asp 
1185 1190 1195 1200 

Trp lie Ser Gin Arg Ser Val Asp Phe Asp Thr Trp Pro Val Leu Gly 
1205 1210 1215 

Asp Lys Lys Asn Lys Ser Ala Leu Lys Val Phe Gin Thr Phe Ser Ala 
1220 1225 1230 

Gly Leu Lys Thr Gly Arg Asp Ala Trp Cys Tyr Gly Pro Thr Ser Ala 
1235 1240 1245 

Gin Val Lys Thr Asn lie Thr Arg Leu Leu Glu Thr Tyr Glu Gin Ala 
1250 1255 1260 

Gin Gin Arg Phe Asn Ser Trp Val Val Asp Asn Gly Val Thr Ser Pro 
1265 1270 1275 1280 

Lys Glu Ala Asp Val Asn Gin Phe Leu Lys Gin Asn Pro Asp Leu Ala 
1285 1290 1295 

Asp Ser Lys Lys lie Ser Trp Asp Ser Asn Leu Lys Met Ser Leu Ser 
1300 1305 1310 

Arg Gly Asp Thr Phe Ser Phe Asp Pro Ser Ser lie Gin Met Ser Leu 
1315 1320 1325 

Tyr Arg Pro Phe Phe Pro Gin Gin Thr Tyr Phe His Val Ser Leu Asn 
1330 1335 1340 

Gin Arg Arg Tyr Gin Leu Pro Ser Met Phe Pro Thr Pro Glu His Asp 
1345 1350 1355 1360 
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Asn Gin Gly Phe Tyr lie Val Asn Pro Gly Ser Ala Lys Pro Phe Ser 
1365 1370 1375 

Thr Leu Ala Thr Asn Leu Leu Pro Asp Leu Ala Met Trp Gly Ser Asn 
1380 1385 1390 

Ala Gly Gin Phe Phe Thr Arg Trp Thr Trp Glu Pro lie Glu Thr Arg 
1395 1400 1405 

Glu Gly Glu Leu Asp Phe Gly Asn Gly Leu Phe Ser Thr Thr Pro Lys 
1410 1415 1420 

Lys Gly Val Glu Gly Glu lie Leu Asp Gly Tyr Arg Arg Val Asp Asn 
1425 1430 1435 1440 

lie Thr Asp Glu lie Leu Lys Leu Tyr Gin Ser Ser Leu Gly Glu Asp 
1445 1450 1455 

Val Thr Lys Asp Asp lie Phe Tyr Phe Val Tyr Ala Gin Leu His Asp 
1460 1465 1470 

Pro Ala Tyr Arg Glu Ala Tyr Ala Ala Asp Leu Lys Lys Met Leu Pro 
1475 1480 1485 

His lie Glu Thr Pro Thr Asp Arg Ala Arg Phe Asp His Phe Val Thr 
1490 1495 1500 

Ala Gly Lys Glu Leu Met Asp Leu His lie Asn Tyr Glu Asp Val Glu 
1505 1510 1515 1520 

Pro Trp Asp Val Glu Val Lys Val Lys Glu Lys Ala Asp Pro Thr Asp 
1525 1530 1535 

Arg Glu Thr Trp Arg Val Thr Lys Met Lys Trp Ala Lys Val Arg Asp 
1540 1545 1550 

Pro Glu Thr Lys Lys Leu Val Glu Asp His Thr Thr Leu lie Tyr Asn 
1555 1560 1565 

Ser Ser lie Thr lie Ser Gly lie Pro Glu Glu Ala Glu Asn Tyr Gin 
1570 1575 1580 

Leu Gly Ser Arg Ser Ala lie Ala Trp Leu lie Asp Arg Tyr Gin Val 
1585 1590 1595 1600 

Lys Lys Asp Lys Ala Ser Gly lie Val Asn Asp Pro Asn Asp Trp Ala 
1605 1610 1615 

Asp Glu Val Gly Asn Pro Arg Tyr lie Val Glu Leu lie Ala Lys Val 
1620 1625 1630 

Thr Arg Val Ala Val Glu Thr Met Arg lie Val Glu Glu Leu 
1635 1640 1645 



<210> 33 
<211> 2387 
<212> DNA 

<213> Corynebacteriura glutamicum 
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<220> 

<221> CDS 

<222> (1) . . (2364) 

<223> FRXA01772 

<400> 33 

ttt aaa aag gcc ttt aaa aag caa tct gaa get eta ggt att gtc tat 48 

Phe Lys Lys Ala Phe Lys Lys Gin Ser Glu Ala Leu Gly lie Val Tyr 
15 10 15 

acc cct gtt gag ate gtg gac ttt att ctg cga get gcc gat gat gtg 96 
Thr Pro Val Glu lie Val Asp Phe lie Leu Arg Ala Ala Asp Asp Val 
20 25 30 

tec aag aag cat ttt ggt cgt ggc tta age gat aaa gat gtc cat gtt 144 
Ser Lys Lys His Phe Gly Arg Gly Leu Ser Asp Lys Asp Val His Val 
35 40 45 

ctt gat cct ttc acc ggt acg ggt act ttt atg gtg cgt tta ttg cag 192 
Leu Asp Pro Phe Thr Gly Thr Gly Thr Phe Met Val Arg Leu Leu Gin 
50 55 60 

tea ggt eta att aag cct gaa gat ttg gcc cgt aaa tat gcc aat gag 240 
Ser Gly Leu lie Lys Pro Glu Asp Leu Ala Arg Lys Tyr Ala Asn Glu 
65 70 75 80 

ctg cac get act gag ate atg ttg ctt gcc tat tat gtt gcg gcc gtt 288 
Leu His Ala Thr Glu lie Met Leu Leu Ala Tyr Tyr Val Ala Ala Val 
85 90 95 

aac att gag acc act tat ttt ggt etc gag gga gag cgt get ctg cgt 336 
Asn lie Glu Thr Thr Tyr Phe Gly Leu Glu Gly Glu Arg Ala Leu Arg 
100 105 110 

aat ggt gaa gat gcg ccg gtc tat gag ccg ttt gat ggc att gtg ttg 384 
Asn Gly Glu Asp Ala Pro Val Tyr Glu Pro Phe Asp Gly lie Val Leu 
115 120 125 

ggt gat acc ttc cag atg tat gaa gac gat gac aaa etc gat eta gat 432 
Gly Asp Thr Phe Gin Met Tyr Glu Asp Asp Asp Lys Leu Asp Leu Asp 
130 135 140 

gtt ttt act get aac aat gac cgt atg gag cgt cag aga ctt act cct 480 
Val Phe Thr Ala Asn Asn Asp Arg Met Glu Arg Gin Arg Leu Thr Pro 
145 150 155 160 

gta cag gtt att gtg ggt aac ccg cct tac tct gtg ggg caa teg agt 528 
Val Gin Val lie Val Gly Asn Pro Pro Tyr Ser Val Gly Gin Ser Ser 
165 170 175 

gcg aat gac aat aac gca aac etc aag tac ccc act ctt gat cga cgt 576 
Ala Asn Asp Asn Asn Ala Asn Leu Lys Tyr Pro Thr Leu Asp Arg Arg 
180 185 190 

att gaa gat tct tat gcg aag tat teg acc gca aca aat aag aac tct 624 
lie Glu Asp Ser Tyr Ala Lys Tyr Ser Thr Ala Thr Asn Lys Asn Ser 
195 200 205 



ctg tac gac tec tat tta cgt get ttc egg tgg gca aca gat cgt att 672 
Leu Tyr Asp Ser Tyr Leu Arg Ala Phe Arg Trp Ala Thr Asp Arg lie 
210 215 220 
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cac aca caa 
His Thr Gin 
225 

ggc aat acc 
Gly Asn Thr 



gag att tat 
Glu lie Tyr 



ttg get aag 
Leu Ala Lys 
275 

caa ate att 
Gin lie lie 
290 

ctt tat aaa 
Leu Tyr Lys 
305 

gag att gee 
Glu He Ala 



cct aat gaa 
Pro Asn Glu 



acc tgg cct 
Thr Trp Pro 
355 

ttt caa acc 
Phe Gin Thr 
370 

tat ggg cca 
Tyr Gly Pro 
385 

gaa acc tat 
Glu Thr Tyr 



aac gga gtg 
Asn Gly Val 



cag aac cct 
Gin Asn Pro 
435 

eta aaa atg 
Leu Lys Met 
450 



ggg gtt gtt 
Gly Val Val 
230 

get gat ggt 
Ala Asp Gly 
245 

gtt ttc aac 
Val Phe Asn 
260 

cgc gag ggc 
Arg Glu Gly 



gtt gee gtg 
Val Ala Val 



gat att ggt 
Asp He Gly 
310 

gtt gec aca 
Val Ala Thr 
325 

tat gga gat 
Tyr Gly Asp 
340 

gta etc ggt 
Val Leu Gly 



ttt tct get 
Phe Ser Ala 



aca tct gcg 
Thr Ser Ala 
390 

gaa caa get 
Glu Gin Ala 
405 

aca tct cct 
Thr Ser Pro 
420 

gat tta gcg 
Asp Leu Ala 



tec ttg tea 
Ser Leu Ser 



get ttt gtt 
Ala Phe Val 



gtg cgc eta 
Val Arg Leu 



ctt cgt ggc 
Leu Arg Gly 
265 

ggc aac gtc 
Gly Asn Val 
280 

aaa aac cca 
Lys Asn Pro 
295 

gac aat etc 
Asp Asn Leu 



att gag ggc 
He Glu Gly 



tgg ate age 
Trp He Ser 
345 

gat aag aaa 
Asp Lys Lys 
360 

ggt eta aag 
Gly Leu Lys 
375 

cag gta aaa 
Gin Val Lys 



cag caa egg 
Gin Gin Arg 



aag gaa get 
Lys Glu Ala 
425 

gat age aag 
Asp Ser Lys 
440 

cgc ggt gat 
Arg Gly Asp 
455 



tct aac aac 
Ser Asn Asn 
235 

agt ttg gca 
Ser Leu Ala 
250 

aat tec cga 
Asn Ser Arg 



ttt aat gtc 
Phe Asn Val 



caa ttg tct 
Gin Leu Ser 
300 

age gcg gat 
Ser Ala Asp 
315 

get gag tgg 
Ala Glu Trp 
330 

cag cgc tct 
Gin Arg Ser 



aac aaa tct 
Asn Lys Ser 



act ggc cgc 
Thr Gly Arg 
380 

act aat ate; 
Thr Asn He 
395 

ttt aat teg 
Phe Asn Ser 
410 

gac gtt aat 
Asp Val Asn 



aaa ata tec 
Lys He Ser 



act ttt tct 
Thr Phe Ser 
460 



ggt tgg gtt 
Gly Trp Val 



cag gac ttc 
Gin Asp Phe 
255 

aca ggt ggt 
Thr Gly Gly 
270 

cgt gtg ggt 
Arg Val Gly 
285 

ggt tgc agg 
Gly Cys Arg 



gcg aag ttg 
Ala Lys Leu 



cag act att 
Gin Thr He 
335 

gta gat ttt 
Val Asp Phe 
350 

gca tta aag 
Ala Leu Lys 
365 

gat gee tgg 
Asp Ala Trp 



acc egg tta 
Thr Arg Leu 



tgg gtt gtg 
Trp Val Val 
415 

caa ttc ctt 
Gin Phe Leu 
430 

tgg gat tec 
Trp Asp Ser 
445 

ttt gat cca 
Phe Asp Pro 



gac 720 

Asp 

240 

tec 768 
Ser 



gat 816 
Asp 



act 864 
Thr 



att 912 
He 



aac 960 

Asn 

320 

teg 1008 
Ser 



gat 1056 
Asp 



gtt 1104 
Val 



tgc 1152 
Cys 

tta 1200 

Leu 

400 

gat 1248 
Asp 



aag 1296 
Lys 



aat 1344 
Asn 



age 1392 
Ser ' 
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age ate caa atg tec ttg tat cgt cca ttt ttc cct caa cag aca tac 1440 

Ser lie Gin Met Ser Leu Tyr Arg Pro Phe Phe Pro Gin Gin Thr Tyr 

465 470 475 480 

ttc cat gtt tea ttg aac cag cgt cga tac cag tta ccg tea atg ttc 1488 

Phe His Val Ser Leu Asn Gin Arg Arg Tyr Gin Leu Pro Ser Met Phe 

485 490 495 

ccg ace ccg gaa cat gac aac cag ggc ttt tat ate gtc aac cca ggt 1536 

Pro Thr Pro Glu His Asp Asn Gin Gly Phe Tyr lie Val Asn Pro Gly 

500 505 510 

agt gee aag cca ttc tct ace ctt gca aca aat eta ctt cca gat ctt 1584 

Ser Ala Lys Pro Phe Ser Thr Leu Ala Thr Asn Leu Leu Pro Asp Leu 

515 520 525 

get atg tgg ggt tct aac gee gga cag ttc ttt ace cga tgg act tgg 1632 

Ala Met Trp Gly Ser Asn Ala Gly Gin Phe Phe Thr Arg Trp Thr Trp 
530 535 540 

gaa ccc ate gaa act cga gaa ggc gaa tta gac ttc ggt aat gga ctt 1680 

Glu Pro lie Glu Thr Arg Glu Gly Glu Leu Asp Phe Gly Asn Gly Leu 

545 550 555 560 

ttc tec aca ace cca aaa aag gga gtt gaa ggc gag ate ctt gac ggt 1728 

Phe Ser Thr Thr Pro Lys Lys Gly Val Glu Gly Glu lie Leu Asp Gly 

565 570 575 

tac egg cgc gtc gat aac ate acc gac gag ate tta aag etc tac caa 1776 

Tyr Arg Arg Val Asp Asn lie Thr Asp Glu lie Leu Lys Leu Tyr Gin 

580 585 590 

tea age ttg ggt gag gat gtc acc aag gat gac ate ttc tac ttt gtt 1824 

Ser Ser Leu Gly Glu Asp Val Thr Lys Asp Asp lie Phe Tyr Phe Val 

595 600 605 

tat gca cag ttg cat gat cct gee tat cgt gag gee tat gcg get gat 1872 

Tyr Ala Gin Leu His Asp Pro Ala Tyr Arg Glu Ala Tyr Ala Ala Asp 
610 615 620 

eta aag aag atg ctg cca cat att gaa acc cct act gat cgc gca cgc 1920 

Leu Lys Lys Met Leu Pro His lie Glu Thr Pro Thr Asp Arg Ala Arg 

625 630 635 640 

ttt gat cae ttt gtg aca gee ggc aag gaa ttg atg gat ctt cat ate 1968 

Phe Asp His Phe Val Thr Ala Gly Lys Glu Leu Met Asp Leu His lie 

645 650 655 

aac tat gaa gat gtt gaa cca tgg gat gtg gag gta aag gtc aaa gaa 2016 

Asn Tyr Glu Asp Val Glu Pro Trp Asp Val Glu Val Lys Val Lys Glu 

660 665 670 

aaa get gat ccc acg gat cgt gag acc tgg cgt gtt acc aag atg aag 2064 

Lys Ala Asp Pro Thr Asp Arg Glu Thr Trp Arg Val Thr Lys Met Lys 

675 680 685 

tgg get aag gtt cgt gat cca gag acc aag aaa ttg gtg gag gac cat 2112 

Trp Ala Lys Val Arg Asp Pro Glu Thr Lys Lys Leu Val Glu Asp His 
690 695 700 

acc acc ttg att tac aac age tea ate acc ate age ggc ate ccc gaa 2160 
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Thr Thr Leu lie Tyr Asn Ser Ser lie Thr lie Ser Gly lie Pro Glu 
705 710 715 720 

gaa get gaa aac tat caa eta ggt tea cgt tct gee ate gca tgg ctt 2208 
Glu Ala Glu Asn Tyr Gin Leu Gly Ser Arg Ser Ala lie Ala Trp Leu 
725 730 735 

att gac cgt tac cag gtg aag aaa gat aag gcg tec ggc att gtt aat 2256 
lie Asp Arg Tyr Gin Val Lys Lys Asp Lys Ala Ser Gly lie Val Asn 
740 745 750 

gat ccc aat gat tgg get gat gaa gtg ggt aac cct cgc tac att gtg 2304 
Asp Pro Asn Asp Trp Ala Asp Glu Val Gly Asn Pro Arg Tyr lie Val 
755 760 765 

gag ctg att get aag gtc acc cgc gtt gec gtt gag ace atg aga att 2352 
Glu Leu lie Ala Lys Val Thr Arg Val Ala Val Glu Thr Met Arg lie 
770 775 780 

gta gag gag ctt tgagttttcc tactgeaget tec 2387 

Val Glu Glu Leu 

785 



<210> 34 
<211> 788 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Phe Lys Lys Ala Phe Lys Lys Gin Ser Glu Ala Leu Gly lie Val Tyr 
15 10 15 

Thr Pro Val Glu lie Val Asp Phe lie Leu Arg Ala Ala Asp Asp Val 
20 25 30 

Ser Lys Lys His Phe Gly Arg Gly Leu Ser Asp Lys Asp Val His Val 
35 40 45 

Leu Asp Pro Phe Thr Gly Thr Gly Thr Phe Met Val Arg^Leu Leu Gin 
50 55 60 

Ser Gly Leu lie Lys Pro Glu Asp Leu Ala Arg Lys Tyr Ala Asn Glu 
65 70 75 80 

Leu His Ala Thr Glu lie Met Leu Leu Ala Tyr Tyr Val Ala Ala Val 
85 90 95 

Asn lie Glu Thr Thr Tyr Phe Gly Leu Glu Gly Glu Arg Ala Leu Arg 
100 105 110 

Asn Gly Glu Asp Ala Pro Val Tyr Glu Pro Phe Asp Gly lie Val Leu 
115 120 125 

Gly Asp Thr Phe Gin Met Tyr Glu Asp Asp Asp Lys Leu Asp Leu Asp 
130 135 140 

Val Phe Thr Ala Asn Asn Asp Arg Met Glu Arg Gin Arg Leu Thr Pro 
145 150 155 160 



Val Gin Val lie Val Gly Asn Pro Pro Tyr Ser Val Gly Gin Ser Ser 
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57 



Ala Asn Asp Asn 
180 

lie Glu Asp Ser 
195 

Leu Tyr Asp Ser 
210 

His Thr Gin Gly 
225 

Gly Asn Thr Ala 



Glu lie Tyr Val 
260 

Leu Ala Lys Arg 
275 

Gin lie lie Val 
290 

Leu Tyr Lys Asp 
305 

Glu He Ala Val 



Pro Asn Glu Tyr 
340 

Thr Trp Pro Val 
355 

Phe Gin Thr Phe 
370 

Tyr Gly Pro Thr 
385 

Glu Thr Tyr Glu 



Asn Gly Val Thr 
420 

Gin Asn Pro Asp 
435 

Leu Lys Met Ser 
450 

Ser He Gin Met 
465 

Phe His Val Ser 



165 

Asn Ala Asn Leu 



Tyr Ala Lys Tyr 
200 

Tyr Leu Arg Ala 
215 

Val Val Ala Phe 
230 

Asp Gly Val Arg 
245 

Phe Asn Leu Arg 



Glu Gly Gly Asn 
280 

Ala Val Lys Asn 
2 95 

He Gly Asp Asn 
310 

Ala Thr He Glu 

325 

Gly Asp Trp He 



Leu Gly Asp Lys 
360 

Ser Ala Gly Leu 
375 

Ser Ala Gin Val 
390 

Gin Ala Gin Gin 
405 

Ser Pro Lys Glu 



Leu Ala Asp Ser 
440 

Leu Ser Arg Gly 
455 

Ser Leu Tyr Arg 
470 

Leu Asn Gin Arg 
485 



170 

Lys Tyr Pro Thr 
185 

Ser Thr Ala Thr 



Phe Arg Trp Ala 
220 

Val Ser Asn Asn 
235 

Leu Ser Leu Ala 
250 

Gly Asn Ser Arg 
265 

Val Phe Asn Val 



Pro Gin Leu Ser 
300 

Leu Ser Ala Asp 
315 

Gly Ala Glu Trp 
330 

Ser Gin Arg Ser 
345 

Lys Asn Lys Ser 



Lys Thr Gly Arg 
380 

Lys Thr Asn He 
395 

Arg Phe Asn Ser 
410 

Ala Asp Val Asn 
425 

Lys Lys He Ser 



Asp Thr Phe Ser 
460 

Pro Phe Phe Pro 
475 

Arg Tyr Gin Leu 
490 



Leu Asp Arg Arg 
190 

Asn Lys Asn Ser 
205 

Thr Asp Arg He 



Gly Trp Val Asp 
240 

Gin Asp Phe Ser 
255 

Thr Gly Gly Asp 
270 

Arg Val Gly Thr 
285 

Gly Cys Arg He 



Ala Lys Leu Asn 
320 

Gin Thr He Ser 
335 

Val Asp Phe Asp 
350 

Ala Leu Lys Val 
365 

Asp Ala Trp Cys 



Thr Arg Leu Leu 
400 

Trp Val Val Asp 
415 

Gin Phe Leu Lys 
430 

Trp Asp Ser Asn 
445 

Phe Asp Pro Ser 



Gin Gin Thr Tyr 
480 

Pro Ser Met Phe 
495 
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Pro Thr Pro Glu His Asp Asn Gin Gly Phe Tyr lie Val Asn Pro Gly 
500 505 510 

Ser Ala Lys Pro Phe Ser Thr Leu Ala Thr Asn Leu Leu Pro Asp Leu 
515 520 525 

Ala Met Trp Gly Ser Asn Ala Gly Gin Phe Phe Thr Arg Trp Thr Trp 
530 535 540 

Glu Pro lie Glu Thr Arg Glu Gly Glu Leu Asp Phe Gly Asn Gly Leu 
545 550 555 560 

Phe Ser Thr Thr Pro Lys Lys Gly Val Glu Gly Glu lie Leu Asp Gly 
565 570 575 

Tyr Arg Arg Val Asp Asn lie Thr Asp Glu lie Leu Lys Leu Tyr Gin 
580 585 590 

Ser Ser Leu Gly Glu Asp Val Thr Lys Asp Asp lie Phe Tyr Phe Val 
595 600 605 

Tyr Ala Gin Leu His Asp Pro Ala Tyr Arg Glu Ala Tyr Ala Ala Asp 
610 615 620 

Leu Lys Lys Met Leu Pro His lie Glu Thr Pro Thr Asp Arg Ala Arg 
625 630 635 640 

Phe Asp His Phe Val Thr Ala Gly Lys Glu Leu Met Asp Leu His lie 
645 650 655 

Asn Tyr Glu Asp Val Glu Pro Trp Asp Val Glu Val Lys Val Lys Glu 
660 665 670 

Lys Ala Asp Pro Thr Asp Arg Glu Thr Trp Arg Val Thr 'Lys Met Lys 
675 680 685 

Trp Ala Lys Val Arg Asp Pro Glu Thr Lys Lys Leu Val Glu Asp His 
690 695 700 

Thr Thr Leu lie Tyr Asn Ser Ser lie Thr lie Ser Gly lie Pro Glu 
705 710 715 720 

Glu Ala Glu Asn Tyr Gin Leu Gly Ser Arg Ser Ala lie Ala Trp Leu 
725 730 735 

lie Asp Arg Tyr Gin Val Lys Lys Asp Lys Ala Ser Gly lie Val Asn 
740 745 750 

Asp Pro Asn Asp Trp Ala Asp Glu Val Gly Asn Pro Arg Tyr lie Val 
755 760 765 

Glu Leu lie Ala Lys Val Thr Arg Val Ala Val Glu Thr Met Arg lie 
770 775 780 

Val Glu Glu Leu 
785 



<210> 35 
<211> 4923 
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<212> DNA 

<213> Corynebacterium glutamicuiu 

<220> 
<221> CDS 

<222> (101) . . (4900) 
<223> RXA02363 

<400> 35 

ttcctcgtct cacaggattt gacctggtga gtgccgaagc gaaagtgctc agcgcaataa 60 



acaacaacaa tataatccca actgcaattt aaggatcact atg tec aac gca cct 

Met Ser Asn Ala Pro 
1 5 



115 



aaa aag age ttt tea gac ttc ttt tec cca eta gca acc gaa act gaa 
Lys Lys Ser Phe Ser Asp Phe Phe Ser Pro Leu Ala Thr Glu Thr Glu 
10 15 20 



163 



aca act att acg etc teg gca att gag gta gag aaa gtc aat gec aag 
Thr Thr lie Thr Leu Ser Ala lie Glu Val Glu Lys Val Asn Ala Lys 
25 30 35 



211 



act gaa gtc act cga aat att gat cca gtc gaa gca gca gaa caa ate 
Thr Glu Val Thr Arg Asn lie Asp Pro Val Glu Ala Ala Glu Gin lie 
40 45 50 



259 



age cgc gac tac cgc cgc tac ctg aaa aca ctt att age ccc agt aat 
Ser Arg Asp Tyr Arg Arg Tyr Leu Lys Thr Leu lie Ser Pro Ser Asn 
55 60 65 



307 



aag aca att gcg gca gaa ttc aac cga gag att gat gag tec gaa aac 
Lys Thr lie Ala Ala Glu Phe Asn Arg Glu lie Asp Glu Ser Glu Asn 
70 75 80 85 



355 



ctt gtc tac gga cca att ttg cag ctg act ccg cct tat gca cca ggt 
Leu Val Tyr Gly Pro lie Leu Gin Leu Thr Pro Pro Tyr Ala Pro Gly 
90 95 100 



403 



aag tec cct get caa tta att gat gag gga gtc ctt tct cca aac ttc 
Lys Ser Pro Ala Gin Leu lie Asp Glu Gly Val Leu Ser Pro Asn Phe 
105 110 115 



451 



tea cgt etc gat gee gca eta ccc aaa gat cgc ccg ctt tat cag cat 
Ser Arg Leu Asp Ala Ala Leu Pro Lys Asp Arg Pro Leu Tyr Gin His 
120 125 130 



499 



cag gaa gac get ctg cga aaa ate get agt ggc cga aac tta ate gtt 
Gin Glu Asp Ala Leu Arg Lys lie Ala Ser Gly Arg Asn Leu lie Val 
135 140 145 



547 



tea acc ggt aca gga tct gga aaa aca gag tct ttc etc ate ccg ate 
Ser Thr Gly Thr Gly Ser Gly Lys Thr Glu Ser Phe Leu lie Pro lie 
150 155 160 165 



595 



ttt gac caa ctg etc cgc caa caa caa gee ggt gag tta aat cct ggt 
Phe Asp Gin Leu Leu Arg Gin Gin Gin Ala Gly Glu Leu Asn Pro Gly 
170 175 180 



643 



gtc aga gca ttg ctt ctt tac cct atg aat get ctt gca aat gat cag 
Val Arg Ala Leu Leu Leu Tyr Pro Met Asn Ala Leu Ala Asn Asp Gin 



691 
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60 



gag aaa cgt 
Glu Lys Arg 
200 

ggt cga tac 
Gly Arg Tyr 
215 

tac ttc aaa 
Tyr Phe Lys 
230 

eta att age 
Leu lie Ser 



ace aac tac 
Thr Asn Tyr 



gca ttc ttc 
Ala Phe Phe 
280 

gat gaa get 
Asp Glu Ala 
295 

ctg atg agg 
Leu Met Arg 
310 

tgc ate get 
Cys lie Ala 



acc ttt gga 
Thr Phe Gly 



gat ccc teg 
Asp Pro Ser 
360 

aaa acc ttt 
Lys Thr Phe 
375 

gaa agt gat 
Glu Ser Asp 
390 

tac gaa gag 
Tyr Glu Glu 



tec cag caa 
Ser Gin Gin 



185 

etc cgc gaa 
Leu Arg Glu 



acc gga gat 
Thr Gly Asp 



ctg att aat 
Leu lie Asn 
235 

cgt gat gag 
Arg Asp Glu 
250 

gca atg ttg 
Ala Met Leu 
265 

gat gat gca 
Asp Asp Ala 



cat gtc tac 
His Val Tyr 



cgc ctg aaa 
Arg Leu Lys 
315 

aca agt get 
Thr Ser Ala 
330 

caa gac etc 
Gin Asp Leu 
345 

cgc cag gat 
Arg Gin Asp 



acg tgg tec 
Thr Trp Ser 



ggt ctt ttc 
Gly Leu Phe 
395 

etc tec aaa 
Leu Ser Lys 
410 

tea age act 
Ser Ser Thr 
425 



190 

tta ttg gca 
Leu Leu Ala 
205 

acc aaa cag 
Thr Lys Gin 
220 

ggg cga aat 
Gly Arg Asn 



atg cag gaa 
Met Gin Glu 



gaa tac etc 
Glu Tyr Leu 
270 

tat tec aat 
Tyr Ser Asn 
285 

gee gga gca 
Ala Gly Ala 
300 

gat cgt gtc 
Asp Arg Val 



tct ttg gaa 
Ser Leu Glu 



ttt ggt gaa 
Phe Gly Glu 
350 

ttg gta tec 
Leu Val Ser 
365 

eta cca gat 
Leu Pro Asp 
380 

caa gca eta 
Gin Ala Leu 



gaa gaa cac 
Glu Glu His 



cga gtt gaa 
Arg Val Glu 
430 



gac acc ccg 
Asp Thr Pro 



acc cgt gaa 
Thr Arg Glu 
225 

gcg acc cct 
Ala Thr Pro 
240 

aat cca cct 
Asn Pro Pro 
255 

ctg ctt cgt 
Leu Leu Arg 



aat tgg aag 
Asn Trp Lys 



caa ggc act 
Gin Gly Thr 
305 

caa cga gga 
Gin Arg Gly 
320 

gga act aaa 
Gly Thr Lys 
335 

cct ttt gag 
Pro Phe Glu 



gcg cat egg 
Ala His Arg 



gag etc ttt 
Glu Leu Phe 
385 

caa gag cgc 
Gin Glu Arg 
400 

ate gta aaa 
lie Val Lys 
415 

gac ate ggc 
Asp lie Gly 



195 

gaa att act 
Glu lie Thr 
210 

gaa gee gag 
Glu Ala Glu 



eta cct aat 
Leu Pro Asn 



cat ate ttg 
His lie Leu 
260 

cct gca gac 
Pro Ala Asp 
275 

ttc ctt gtt 
Phe Leu Val 
.290 

gaa gtc ggc 
Glu Val Gly 



aat ccc etc 
Asn Pro Leu 



gaa gee ate 
Glu Ala lie 
340 

ttt gtc aac 
Phe Val Asn 
355 

aga aaa eta 
Arg Lys Leu 
370 

gac cag cct 
Asp Gin Pro 



ggt gga gat 
Gly Gly Asp 



etc cgc gaa 
Leu Arg Glu 
420 

aag ggt ctt 
Lys Gly Leu 
435 



ttt 739 

Phe 



aaa 787 
Lys 



gag 835 

Glu 

245 

etc 883 
Leu 



aac 931 
Asn 



ctt 979 
Leu 



atg 1027 
Met 



cag 1075 

Gin 

325 

atg 1123 
Met 



gaa 1171 
Glu 



cca 1219 
Pro 



tta 1267 
Leu 



caa 1315 

Gin 

405 

eta 1363 
Leu 



tgg 1411 
Trp 
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cca aat gtt act gat aaa gca tea atg cac cgc aca cat atg ctg gtg 1459 
Pro Asn Val Thr Asp Lys Ala Ser Met His Arg Thr His Met Leu Val 
440 445 450 

aat tta ggc agt ggc gtt eta tec cat gat gga gta cca get ctg tec 1507 
Asn Leu Gly Ser Gly Val Leu Ser His Asp Gly Val -Pro Ala Leu Ser 
455 460 465 

gcg cgt tat cac atg ttt gtc cgc gca gtt gaa ggc get ttt ctt ggg 1555 
Ala Arg Tyr His Met Phe Val Arg Ala Val Glu Gly Ala Phe Leu Gly 
470 475 480 485 

tat aca gag caa gga aag cca ate gtg tec ttg gac egg caa gtg aca 1603 
Tyr Thr Glu Gin Gly Lys Pro lie Val Ser Leu Asp Arg Gin Val Thr 
490 495 500 

tta ggc gac aca get cga cca atg tat gaa atg ggt get tgc ate aaa 1651 
Leu Gly Asp Thr Ala Arg Pro Met Tyr Glu Met Gly Ala Cys lie Lys 
505 510 515 

tgt gga ace gtt cat ate age gee cat aat gat tct ggt ttc ctt gtg 1699 
Cys Gly Thr Val His lie Ser Ala His Asn Asp Ser Gly Phe Leu Val 
52-0 525 530 

cct cca gag aat tec tea aat ttc gac gaa caa cag etc aaa tgg gta 1747 
Pro Pro Glu Asn Ser Ser Asn Phe Asp Glu Gin Gin Leu Lys Trp Val 
535 540 545 

gtc etc acc gat gat ttc gaa aca gca gac ate gac gaa gat gac eta 1795 
Val Leu Thr Asp Asp Phe Glu Thr Ala Asp lie Asp Glu Asp Asp Leu 
550 555 560 565 

gaa act gat get gac gag aac gtc aaa gtc ctt gag eta caa aaa tta 1843 
Glu Thr Asp Ala Asp Glu Asn Val Lys Val Leu Glu Leu Gin Lys Leu 
570 575 580 

tgt acg gee tgc gga aaa eta aac gga aag aac tct ctt etc tgc tec 1891 
Cys Thr Ala Cys Gly Lys Leu Asn Gly Lys Asn Ser Leu Leu Cys Ser 
585 590 595 

gga tgc tea tea cat cat gac cag ttt att gat gta aag ate ttg gaa 1939 
Gly Cys Ser Ser His His Asp Gin Phe lie Asp Val Lys lie Leu Glu 
600 605 610 

ccc egg aat ggt age caa tta aca tgc act cga tgc ggt ggc cga gaa 1987 
Pro Arg Asn Gly Ser Gin Leu Thr Cys Thr Arg Cys Gly Gly Arg Glu 
615 620 625 

aag aac ctg att cga cga etc cga acc gat tea' aat get gca cct tct 2035 
Lys Asn Leu lie Arg Arg Leu Arg Thr Asp Ser Asn Ala Ala Pro Ser 
630 635 640 645 

gtc etc acc aca tea ttg ttc caa ctg ttg cca gaa tea get gat caa 2083 
Val Leu Thr Thr Ser Leu Phe Gin Leu Leu Pro Glu Ser Ala Asp Gin 
650 655 660 

gat aca tea cgc aag ate ggt get gga cgc aaa eta etc acg ttt tct 2131 
Asp Thr Ser Arg Lys lie Gly Ala Gly Arg Lys Leu Leu Thr Phe Ser 
665 670 675 
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gac tec cgc 
Asp Ser Arg 
680 

tac acc agg 
Tyr Thr Arg 
695 

gaa gaa ttt 
Glu Glu Phe 
710 

agt gaa gtg 
Ser Glu Val 



cgc gaa aca 
Arg Glu Thr 



teg aca gtc 
Ser Thr Val 
760 

gaa ctg acc 
Glu Leu Thr 
775 

ggc gag atg 
Gly Glu Met 
790 

ttc get caa 
Phe Ala Gin 



gtc aat ctt 
Val Asn Leu 



ttc acc aaa 
Phe Thr Lys 
840 

att ccg caa 
lie Pro Gin 
855 

ttg aac cgc 
Leu Asn Arg 
870 

ctt etc cat 
Leu Leu His 



gtc cca ggc 
Val Pro Gly 



cag get gee 
Gin Ala Ala 



ttg eta gag 
Leu Leu Glu 



act gaa ggc 
Thr Glu Gly 
715 

gcg aaa aac 
Ala Lys Asn 
730 

eta gaa cag 
Leu Glu Gin 
745 

cga agt agt 
Arg Ser Ser 



cct gag get 
Pro Glu Ala 



ttt ggg gat 
Phe Gly Asp 
795 

gaa ttc cgt 
Glu Phe Arg 
810 

gag gat gaa 
Glu Asp Glu 
825 

gat ggt gga 
Asp Gly Gly 



cga gga acc 
Arg Gly Thr 



ate gga caa 
He Gly Gin 
875 

cac eta tgg 
His Leu Trp 
890 

gaa aag gec 
Glu Lys Ala 
905 



get tac gca 
Ala Tyr Ala 
685 

cga aga ate 
Arg Arg He 
700 

gca tec att 
Ala Ser lie 



aat cga gtc 
Asn Arg Val 



aca ggt aac 
Thr Gly Asn 
750 

teg act gaa 
Ser Thr Glu 
765 

ttg teg caa 
Leu Ser Gin 
780 

ccg gat gee 
Pro Asp Ala 



cac aag ggc 
His Lys Gly 



cgc ttt ggc 
Arg Phe Gly 
830 

aga aaa tea 
Arg Lys Ser 
845 

aac aat cgc 
Asn Asn Arg 
860 

gca ggt gac 
Ala Gly Asp 



aat gac tac 
Asn Asp Tyr 



gaa ggc tac 
Glu Gly Tyr 
910 



gca cca tat 
Ala Pro Tyr 



etc att gag 
Leu He Glu 
705 

gaa cga tgg 
Glu Arg Trp 
720 

etc get aac 
Leu Ala Asn 
735 

tgg gta ttc 
Trp Val Phe 



ggg ctt gga 
Gly Leu Gly 



etc agt ttc 
Leu Ser Phe 
785 

gec gac gec 
Ala Asp Ala 
800 

gca ate aat 
Ala He Asn 
815 

cct cgt cgt 
Pro Arg Arg 



aca cga cgc 
Thr Arg Arg 



aag gac ttc 
Lys Asp Phe 
865 

gaa ggt gaa 
Glu Gly Glu 
880 

act aat tec 
Thr Asn Ser 
895 

aca ctt aac 
Thr Leu Asn 



ttg caa gca 
Leu Gin Ala 
690 

acc ctg egg 
Thr Leu Arg 



att tec cgc 
.He Ser Arg 



aac ttg aac 
Asn Leu Asn 
740 

gca gat ctt 
Ala Asp Leu 
755 

eta gec aaa 
Leu Ala Lys 
770 

aga aaa cca 
Arg Lys Pro 



ttt ttt aat 
Phe Phe Asn 



tgc cct gac 
Cys Pro Asp 
820 

ggg cag cac 
Gly Gin His 
835 

etc tac tea 
Leu Tyr Ser 
850 

att aca aaa 
He Thr Lys 



aat att acg 
Asn He Thr 



gaa att ttg 
Glu He Leu 
900 

tac aac tea 
Tyr Asn Ser 
915 



agt . 2179 
Ser 



gat 2227 
Asp 



gca 2275 

Ala 

725 

cca 2323 
Pro 



get 2371 
Ala 



att 2419 
He 



ctt 2467 
Leu 



etc 2515 

Leu 

805 

tac 2563 
Tyr 



ttt 2611 
Phe 



tgg 2659 
Trp 



gtc 2707 
Val 



acg 2755 

Thr 

885 

aag 2803 
Lys 



ctg 2851 
Leu 



caa gta age cct gga aaa caa cat tec tgg tat gaa tgt gac act tgt 



2899 
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Gin Val Ser Pro Gly Lys Gin His Ser Trp Tyr Glu Cys Asp Thr Cys 
920 925 930 

aga aat aca acg cca ttt aat gtt etc ggg ctg tgt cca cat ggg ttc 2947 
Arg Asn Thr Thr Pro Phe Asn Val Leu Gly Leu Cys Pro His Gly Phe 
935 940 945 

tgt aaa ggc aag eta aaa gaa ate gat act ttc tta ccg gag tat gee 2995 
Cys Lys Gly Lys Leu Lys Glu lie Asp Thr Phe Leu Pro Glu Tyr Ala 
950 955 960 965 

ace aat cat tat egg aag ttg gca aca teg ctt gaa att ctt ccg ctt 3043 
Thr Asn His Tyr Arg Lys Leu Ala Thr Ser Leu Glu lie Leu Pro Leu 
970 975 980 

tea gee aaa gag cac act get caa tgg acg cca acg gag get gca gag 3091 
Ser Ala Lys Glu His Thr Ala Gin Trp Thr Pro Thr Glu Ala Ala Glu 
985 990 995 

gtt cag aaa gaa ttc ate gaa gga aaa ate aat gtc eta age tgt tct 3139 
Val Gin Lys Glu Phe lie Glu Gly Lys lie Asn Val Leu Ser Cys Ser 
1000 1005 1010 

act acg ttt gag ctt gga gtt gac gtt ggt gat ctg cag tea gta atg 3187 
Thr Thr Phe Glu Leu Gly Val Asp Val Gly Asp Leu Gin Ser Val Met 
1015 1020 1025 

atg cgc aac gta ccg cca cgt acg get aac tat gtg caa cgt gcg gga 3235 
Met Arg Asn Val Pro Pro Arg Thr Ala Asn Tyr Val Gin Arg Ala Gly 
1030 1035 1040 1045 

cgt gcg gga cgc cga tea ggt tea gca get ttt gtg ctt ace ttt get 3283 
Arg Ala Gly Arg Arg Ser Gly Ser Ala Ala Phe Val Leu Thr Phe Ala 
1050 1055 1060 

aag cga tct tct cat gac ttg get gta ttt aag aac cca ace cag atg 3331 
Lys Arg, Ser Ser His Asp Leu Ala Val Phe Lys Asn Pro Thr Gin Met 
1065 1070 1075 

att gat ggc gaa atg aca gtg cca ttt ttg cac att aac aat gee cga 3379 
lie Asp Gly Glu Met Thr Val Pro Phe Leu His He Asn Asn Ala Arg 
1080 1085 1090 

ate gee cgt cgt cac ace tat tea ate get etc gee gca ttt ttc cga 3427 
He Ala Arg Arg His Thr Tyr Ser He Ala Leu Ala Ala Phe Phe Arg 
1095 1100 1105 

gag cag get gee caa aat egg ttc tgg aaa aag gee gga gag ttc ttc 3475 
Glu Gin Ala Ala Gin Asn Arg Phe Trp Lys Lys Ala Gly Glu Phe Phe 
1110 1115 1120 1125 

ctt ggc act gat gca get cca tac ctt agg cct get gtc gca gag caa 3523 
Leu Gly Thr Asp Ala Ala Pro Tyr Leu Arg Pro Ala Val Ala Glu Gin 
1130 1135 1140 

gag gca acg gag ate etc gaa gag ttt etc tec cct gtt cct aat tac 3571 
Glu Ala Thr Glu He Leu Glu Glu Phe Leu Ser Pro Val Pro Asn Tyr 
1145 1150 1155 

ate act gaa gee etc cgt cgc gta ttc cct gag tec ctg cat gag gat 3619 
He Thr Glu Ala Leu Arg Arg Val Phe Pro Glu Ser Leu His Glu Asp 
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1160 1165 1170 

ctg gat att gaa aat caa ggt tgg gtt aaa caa ttc ctt gaa att ttc 3667 

Leu Asp lie Glu Asn Gin Gly Trp Val Lys Gin Phe Leu Glu lie Phe 

1175 1180 1185 

gat aca act cgt cag gag ate tec gaa gat ttc caa acg ctt aaa aag 3715 

Asp Thr Thr Arg Gin Glu lie Ser Glu Asp Phe Gin Thr Leu Lys Lys 

1190 1195 1200 1205 

atg caa ggg cga gcg ctg ggc agt gaa caa ggc aaa aag gca gat gec 37 63 

Met Gin Gly Arg Ala Leu Gly Ser Glu Gin Gly Lys Lys Ala Asp Ala 
1210 1215 1220 

ttc aaa cgc aca ate aca act ctg atg gac caa gat ctt ttg gga tac 3811 

Phe Lys Arg Thr lie Thr Thr Leu Met Asp Gin Asp Leu Leu Gly Tyr 
1225 1230 1235 

ttg gee aag aag aac atg ctg ccc aag tac age ttc cct gtc gat aca 3859 

Leu Ala Lys Lys Asn Met Leu Pro Lys Tyr Ser Phe Pro Val Asp Thr 
1240 1245 1250 

gta gat ctt caa aca aac ttc agt gaa get gga aat aag gtg age ttg 3907 

Val Asp Leu Gin Thr Asn Phe Ser Glu Ala Gly Asn Lys Val Ser Leu 

1255 1260 1265 

tea cga gat ctt cag eta gcg att acc gac tat get cct ggt gcg gag 3955 

Ser Arg Asp Leu Gin Leu Ala lie Thr Asp Tyr Ala Pro Gly Ala Glu 

1270 1275 1280 1285 

tta gta gca ggc gga aaa ttg tgg aaa tec get ggc att cga cac eta 4003- 

Leu Val Ala Gly Gly Lys Leu Trp Lys Ser Ala Gly lie Arg His Leu 
1290 1295 1300 

gee ggt aaa aag gtg gaa act ttt tat tgg aca acg tgt act gag tgt 4051 

Ala Gly Lys Lys Val Glu Thr Phe Tyr Trp Thr Thr Cys Thr Glu Cys 
1305 1310 1315 

aaa cat act gaa acc tct cgt ttt gga ttt aca tct gaa gat gtc tgt 4099 

Lys His Thr Glu Thr Ser Arg Phe Gly Phe Thr Ser Glu Asp Val Cys 
1320 1325 1330 

tct cag tgc tct gca cca ata teg ctg ggt aaa gag aac aag ttc ctt 4147 

Ser Gin Cys Ser Ala Pro He Ser Leu Gly Lys Glu Asn Lys Phe Leu 

1335 1340 1345 

ate cct cgt ttt ggt ttc gtt gca gac cca aat cca act gaa gtg ggc 4195 

He Pro Arg Phe Gly Phe Val Ala Asp Pro Asn Pro ' Thr Glu Val Gly 

1350 1355 1360 1365 

act get ccc ccg gtc cga tec tct aat cga ctt gaa ttt gta aag cag 4243 

Thr Ala Pro Pro Val Arg Ser Ser Asn Arg Leu Glu Phe Val Lys Gin 
1370 1375 1380 

ttc ggt gtc aaa gat gac agt gaa gag ttc tea aat tea gat ggg aca 4291 

Phe Gly Val Lys Asp Asp Ser Glu Glu Phe Ser Asn Ser Asp Gly Thr 
1385 1390 1395 



gca act gcg caa gta ctt act tct tct tgg agt egg acg gag atg gga 
Ala Thr Ala Gin Val Leu Thr Ser Ser Trp Ser Arg Thr Glu Met Gly 
1400 1405 1410 



4339 
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65 



gcg ctt gaa aca ggt cct aac aag aat gga ttt tgg tat tgc caa aca 4387 

Ala Leu Glu Thr Gly Pro Asn Lys Asn Gly Phe Trp Tyr Cys Gin Thr 
1415 1420 1425 

tgc gga ttc ggc act ccc aat ggc gcc gaa ate cct aaa age cat cga 4435 

Cys Gly Phe Gly Thr Pro Asn Gly Ala Glu lie Pro Lys Ser His Arg 

1430 1435 1440 1445 

aac ccc aga act aag cag cag tgt ggc acc tac tac tta gaa ccc cac 4483 

Asn Pro Arg Thr Lys Gin Gin Cys Gly Thr Tyr Tyr Leu Glu Pro His 
1450 1455 1460 

tct ttg ggt cac acc tac caa act gac ate gcg aca gtt gcc gtt cct * 4531 

Ser Leu Gly His Thr Tyr Gin Thr Asp lie Ala Thr Val Ala Val Pro 
1465 1470 1475 

tct tat aca aat ctt gac ttc gaa ggg tgg cgc tct gga atg tac gcc 4579 

Ser Tyr Thr Asn Leu Asp Phe Glu Gly Trp Arg Ser Gly Met Tyr Ala 
1480 1485 1490 

ate ate gag gca get get gaa tgt tta gaa ate aat cgt gat gat eta 4 627 

He He Glu Ala Ala Ala Glu Cys Leu Glu He Asn Arg Asp Asp Leu 
1495 1500 1505 

aac ggc acc atg gcg aaa cac gac aac agg cca acg atg gtg ttg ttc 4675 

Asn Gly Thr Met Ala Lys His Asp Asn Arg Pro Thr Met Val Leu Phe 

1510 1515 1520 1525 

gat act gtt cct ggt gga get ggt att acc cga aaa gtt cga gaa aac 4723 

Asp Thr Val Pro Gly Gly Ala Gly He Thr Arg Lys Val Arg Glu Asn 
1530 1535 1540 

ttc cct caa gta etc gaa gcg gca att aga agg gtc gaa acc tgt tct 4771 

Phe Pro Gin Val Leu Glu Ala Ala He Arg Arg Val Glu Thr Cys Ser 
1545 1550 1555 

tgt ggc ate gat act teg tgt tat gcc tgt ttg cga tea ttt tct aac 4819 

Cys Gly He Asp Thr Ser Cys Tyr Ala Cys Leu Arg Ser Phe Ser Asn 
1560 1565 1570 

cag cgt ttc cat etc gat tta agg cgc gat att gca ttg gac ttg ctt 4867 

Gin Arg Phe His Leu Asp Leu Arg Arg Asp He Ala Leu Asp Leu Leu 
1575 - 1580 1585 

cac cat atg gcg gtt gcg atg cca aaa tct gag tagataacac cagctaccca 4 920 
His His Met Ala Val Ala Met Pro Lys Ser Glu 
1590 1595 1600 



cag 



4923 



<210> 36 
<211> 1600 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Ser Asn Ala Pro Lys Lys Ser Phe Ser Asp Phe Phe Ser Pro Leu 
1 5 10 15 
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Ala Thr Glu Thr 
20 

Lys Val Asn Ala 
35 

Ala Ala Glu Gin 
50 

lie Ser Pro Ser 
65 

Asp Glu Ser Glu 



Pro Tyr Ala Pro 
100 

Leu Ser Pro Asn 
115 

Pro Leu Tyr Gin 
130 

Arg Asn Leu lie 
145 

Phe Leu lie Pro 



Glu Leu Asn Pro 
180 

Leu Ala Asn Asp 
195 

Pro Glu lie Thr 
210 

Glu Glu Ala Glu 
225 

Pro Leu Pro Asn 



Pro His lie Leu 
260 

Arg Pro Ala Asp 
275 

Lys Phe Leu Val 
290 

Thr Glu Val Gly 
305 

Gly Asn Pro Leu 



Glu Thr Thr lie 



Lys Thr Glu Val 
40 

lie Ser Arg Asp 
55 

Asn Lys Thr lie 
70 

Asn Leu Val Tyr 
85 

Gly Lys Ser Pro 



Phe Ser Arg Leu 
120 

His Gin Glu Asp 
135 

Val Ser Thr Gly 
150 

lie Phe Asp Gin 
165 

Gly Val Arg Ala 



Gin Glu Lys Arg 
200 

Phe Gly Arg Tyr 
215 

Lys Tyr Phe Lys 
230 

Glu Leu lie Ser 
245 

Leu Thr Asn Tyr 



Asn Ala Phe Phe 
280 

Leu Asp Glu Ala 
295 

Met Leu Met Arg 
310 

Gin Cys lie Ala 
325 



Thr Leu Ser Ala 
25 

Thr Arg Asn lie 



Tyr Arg Arg Tyr 
60 

Ala Ala Glu Phe 
75 

Gly Pro lie Leu 
90 

Ala Gin Leu lie 
105 

Asp Ala Ala Leu 



Ala Leu Arg Lys 
140 

Thr Gly Ser Gly 
155 

Leu Leu Arg Gin 
170 

Leu Leu Leu Tyr 
185 

Leu Arg Glu Leu 



Thr Gly Asp Thr 
220 

Leu lie Asn Gly 
235 

Arg Asp Glu Met 
250 

Ala Met Leu Glu 
265 

Asp Asp Ala Tyr 



His Val Tyr Ala 
300 

Arg Leu Lys Asp 
315 

Thr Ser Ala Ser 
330 



He Glu Val Glu 
30 

Asp Pro Val Glu 
45 

Leu Lys Thr Leu 



Asn Arg Glu He 
80 

Gin Leu Thr Pro 
95 

Asp Glu Gly Val 
110 

Pro Lys Asp Arg 
125 

He Ala Ser Gly 



Lys Thr Glu Ser 
160 

Gin Gin Ala Gly 
175 

Pro Met Asn Ala 
190 

Leu Ala Asp Thr 
205 

Lys Gin Thr Arg 



Arg Asn Ala Thr 
240 

Gin Glu Asn Pro 
255 

Tyr Leu Leu Leu 
270 

Ser Asn Asn Trp 
285 

Gly Ala Gin Gly 



Arg Val Gin Arg 
320 

Leu Glu Gly Thr 
335 



Lys Glu Ala He Met Thr Phe Gly Gin Asp Leu Phe Gly Glu Pro Phe 
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340 345 350 

Glu Phe Val Asn Glu Asp Pro Ser Arg Gin Asp Leu Val Ser Ala His 
355 360 365 

Arg Arg Lys Leu Pro Lys Thr Phe Thr Trp Ser Leu Pro Asp Glu Leu 
370 375 380 

Phe Asp Gin Pro Leu Glu Ser Asp Gly Leu Phe Gin Ala Leu Gin Glu 
385 390 395 400 

Arg Gly Gly Asp Gin Tyr Glu Glu Leu Ser Lys Glu Glu His lie Val 
405 410 415 

Lys Leu Arg Glu Leu Ser Gin Gin Ser Ser Thr Arg Val Glu Asp lie 
420 425 430 

Gly Lys Gly Leu Trp Pro Asn Val Thr Asp Lys Ala Ser Met His Arg 
435 440 445 

Thr His Met Leu Val Asn Leu Gly Ser Gly Val Leu Ser His Asp Gly 
450 455 460 

Val Pro Ala Leu Ser Ala Arg Tyr His Met Phe Val Arg Ala Val Glu 
465 470 475 480 

Gly Ala Phe Leu Gly Tyr Thr Glu Gin Gly Lys Pro lie Val Ser Leu 
485 490 495 

Asp Arg Gin Val Thr Leu Gly Asp Thr Ala Arg Pro Met Tyr Glu Met 
500 505 510 

Gly Ala Cys lie Lys Cys Gly Thr Val His lie Ser Ala His Asn Asp 
515 520 525 

Ser Gly Phe Leu Val Pro Pro Glu Asn Ser Ser Asn Phe Asp Glu Gin 
530 535 540 

Gin Leu Lys Trp Val Val Leu Thr Asp Asp Phe Glu Thr Ala Asp lie 
545 550 555 560 

Asp Glu Asp Asp Leu Glu Thr Asp Ala Asp Glu Asn Val Lys Val Leu 
565 570 575 

Glu Leu Gin Lys Leu Cys Thr Ala Cys Gly Lys Leu Asn Gly Lys Asn 
580 585 590 

Ser Leu Leu Cys Ser Gly Cys Ser Ser His His Asp Gin Phe lie Asp 
595 600 605 

Val Lys lie Leu Glu Pro Arg Asn Gly Ser Gin Leu Thr Cys Thr Arg 
610 615 620 

Cys Gly Gly Arg Glu Lys Asn Leu lie Arg Arg Leu Arg Thr Asp Ser 
625 630 635 640 

Asn Ala Ala Pro Ser Val Leu Thr Thr Ser Leu Phe Gin Leu Leu Pro 
645 650 655 



Glu Ser Ala Asp Gin Asp Thr Ser Arg Lys 
660 665 



lie Gly Ala Gly Arg Lys 
670 
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Leu Leu Thr Phe 
675 

Tyr Leu Gin Ala 
690 

Glu Thr Leu Arg 
705 

Trp lie Ser Arg 



Asn Asn Leu Asn 
740 

Phe Ala Asp Leu 
755 

Gly Leu Ala Lys 
770 

Phe Arg Lys Pro 
785 

Ala Phe Phe Asn 



Asn Cys Pro Asp 
820 

Arg Gly Gin His 
835 

Arg Leu Tyr Ser 
850 

Phe lie Thr Lys 
865 

Glu Asn lie Thr 



Ser Glu lie Leu 
- 900 

Asn Tyr Asn Ser 
915 

Glu Cys Asp Thr 
930 

Cys Pro His Gly 
945 

Leu Pro Glu Tyr 



Glu lie Leu Pro 
980 



Ser Asp Ser Arg 
680 

Ser Tyr Thr Arg 
695 

Asp Glu Glu Phe 
710 

Ala Ser Glu Val 
725 

Pro Arg Glu Thr 



Ala Ser Thr Val 
760 

lie Glu Leu Thr 
775 

Leu Gly Glu Met 
790 

Leu Phe Ala Gin 
805 

Tyr Val Asn Leu 



Phe Phe Thr Lys 
840 

Trp lie Pro Gin 
855 

Val Leu Asn Arg 
870 

Thr Leu Leu His 
885 

Lys Val Pro Gly 



Leu Gin Val Ser 
920 

Cys Arg Asn Thr 
935 

Phe Cys Lys Gly 
950 

Ala Thr Asn His 
965 

Leu Ser Ala Lys 



Gin Ala Ala Ala 



Leu Leu Glu Arg 
700 

Thr Glu Gly Ala 
715 

Ala Lys Asn Asn 
730 

Leu Glu Gin Thr 
745 

Arg Ser Ser Ser 



Pro Glu Ala Leu 
780 

Phe Gly Asp Pro 
795 

Glu Phe Arg His 
810 

Glu Asp Glu Arg 
825 

Asp Gly Gly Arg 



Arg Gly Thr Asn 
860 

lie Gly Gin Ala 
875 

His Leu Trp Asn 
890 

Glu Lys Ala Glu 
905 

Pro Gly Lys Gin 



Thr Pro Phe Asn 
940 

Lys Leu Lys Glu 
955 

Tyr Arg Lys Leu 
970 

Glu His Thr Ala 
985 



Tyr Ala Ala Pro 
685 

Arg lie Leu lie 



Ser lie Glu Arg 
720 

Arg Val Leu Ala 
735 

Gly Asn Trp Val 
750 

Thr Glu Gly Leu 
765 

Ser Gin Leu Ser 



Asp Ala Ala Asp 
800 

Lys Gly Ala lie 
815 

Phe Gly Pro Arg 
830 

Lys Ser Thr Arg 
845 

Asn Arg Lys Asp 



Gly Asp Glu Gly 
880 

Asp Tyr Thr Asn 
895 

Gly Tyr Thr Leu 
910 

His Ser Trp Tyr 
925 

Val Leu Gly Leu 



lie Asp Thr Phe 
960 

Ala Thr Ser Leu 
975 

Gin Trp Thr Pro 
990 
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Thr Glu Ala Ala Glu Val Gin Lys Glu Phe lie Glu Gly Lys He Asn 
995 1000 1005 

Val Leu Ser Cys Ser Thr Thr Phe Glu Leu Gly Val Asp Val Gly Asp 
1010 1015 1020 

Leu Gin Ser Val Met Met Arg Asn Val Pro Pro Arg Thr Ala Asn Tyr 
1025 1030 1035 1040 

Val Gin Arg Ala Gly Arg Ala Gly Arg Arg Ser Gly Ser Ala Ala Phe 
1045 1050 1055 

Val Leu Thr Phe Ala Lys Arg Ser Ser His Asp Leu Ala Val Phe- Lys 
1060 1065 1070 

Asn Pro Thr Gin Met He Asp Gly Glu Met Thr Val Pro Phe Leu His 
1075 1080 1085 

He Asn Asn Ala Arg He Ala Arg Arg His Thr Tyr Ser He Ala Leu 
1090 1095 1100 

Ala Ala Phe Phe Arg Glu Gin Ala Ala Gin Asn Arg Phe Trp Lys Lys 
1105 1110 1115 1120 

Ala Gly Glu Phe Phe Leu Gly Thr Asp Ala Ala Pro Tyr Leu Arg Pro 
1125 1130 1135 

Ala Val Ala Glu Gin Glu Ala Thr Glu He Leu Glu Glu Phe Leu Ser 
1140 1145 1150 

Pro Val Pro Asn Tyr He Thr Glu Ala Leu Arg Arg Val Phe Pro Glu 
1155 1160 1165 

Ser Leu His Glu Asp Leu Asp He Glu Asn Gin Gly Trp Val Lys Gin 
1170 1175 1180 

Phe Leu Glu He Phe Asp Thr Thr Arg Gin Glu He Ser Glu Asp Phe 
1185 1190 1195 1200 

Gin Thr Leu Lys Lys Met Gin Gly Arg Ala Leu Gly Ser Glu Gin Gly 
1205 1210 1215 

Lys Lys Ala Asp Ala Phe Lys Arg Thr He Thr Thr Leu Met Asp Gin 
1220 1225 1230 

Asp Leu Leu Gly Tyr Leu Ala Lys Lys Asn Met Leu Pro Lys Tyr Ser 
1235 1240 1245 

Phe Pro Val Asp Thr Val Asp Leu Gin Thr Asn Phe Ser Glu Ala Gly 
1250 1255 1260 

Asn Lys Val Ser Leu Ser Arg Asp Leu Gin Leu Ala He Thr Asp Tyr 
1265 1270 1275 1280 

Ala Pro Gly Ala Glu Leu Val Ala Gly Gly Lys Leu Trp Lys Ser Ala 
1285 1290 1295 

Gly He Arg His Leu Ala Gly Lys Lys Val Glu Thr Phe Tyr Trp Thr 
1300 1305 1310 



Thr Cys Thr Glu Cys Lys His Thr Glu Thr Ser Arg Phe Gly Phe Thr 
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1315 * 1320 1325 

Ser Glu Asp Val Cys Ser Gin Cys Ser Ala Pro lie Ser Leu Gly Lys 
1330 1335 1340 

Glu Asn Lys Phe Leu lie Pro Arg Phe Gly Phe Val Ala Asp Pro Asn 
1345 1350 1355 1360 

Pro Thr Glu Val Gly Thr Ala Pro Pro Val Arg Ser Ser Asn Arg Leu 
1365 1370 1375 

Glu Phe Val Lys Gin Phe Gly Val Lys Asp Asp Ser Glu Glu Phe Ser 
1380 1385 1390 

Asn Ser Asp Gly Thr Ala Thr Ala Gin Val Leu Thr Ser Ser Trp Ser 
1395 1400 1405 

Arg Thr Glu Met Gly Ala Leu Glu Thr Gly Pro Asn Lys Asn Gly Phe 
1410 1415 1420 

Trp Tyr Cys Gin Thr Cys Gly Phe Gly Thr Pro Asn Gly Ala Glu lie 
1425 1430 1435 1440 

Pro Lys Ser His Arg Asn Pro Arg Thr Lys Gin Gin Cys Gly Thr Tyr 
1445 1450 1455 

Tyr Leu Glu Pro His Ser Leu Gly His Thr Tyr Gin Thr Asp lie Ala 
1460 1465 1470 

Thr Val Ala Val Pro Ser Tyr Thr Asn Leu Asp Phe Glu Gly Trp Arg 
1475 1480 1485 

Ser Gly Met Tyr Ala lie He Glu Ala Ala Ala Glu Cys Leu Glu He 
1490 1495 1500 

Asn Arg Asp Asp Leu Asn Gly Thr Met Ala Lys His Asp Asn Arg Pro 
1505 1510 1515 1520 

Thr Met Val Leu Phe Asp Thr Val Pro Gly Gly Ala Gly He Thr Arg 
1525 1530 1535 

Lys Val Arg Glu Asn Phe Pro Gin Val Leu Glu Ala Ala He Arg Arg 
1540 1545 1550 

Val Glu Thr Cys Ser Cys Gly He Asp Thr Ser Cys Tyr Ala Cys Leu 
1555 1560 1565 

Arg Ser Phe Ser Asn Gin Arg Phe His Leu Asp Leu Arg Arg Asp He 
1570 1575 1580 

Ala Leu Asp Leu Leu His His Met Ala Val Ala Met Pro Lys Ser Glu 
1585 1590 1595 1600 



<210> 37 
<211> 2799 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (2776) 
<223> RXN01606 

<400> 37 

ctccaccctg gcgaatagaa caaacaaggt tcttcgcatg aaggactacc acccagaact 60 

gaaggtctaa aagcttttcc cgcccggttc aatagcgtta atg gca gaa tea aac 115 

Met Ala Glu Ser Asn 
1 5 

get atg gac egg gca caa ate tct gca ctg eta gat aga gca cag cac v 163 
Ala Met Asp Arg Ala Gin lie Ser Ala Leu Leu Asp Arg Ala Gin His 
10 15 20 

aca ate aac ctt gee gaa caa gca aac aac gtg etc cga ctg ttg aaa 211 
Thr lie Asn Leu Ala Glu Gin Ala Asn Asn Val Leu Arg Leu Leu Lys 
25 30 35 

aca ccc gga acg gec aca gta ggg gac aac ggg aca etc ggc acc gat 259 
Thr Pro Gly Thr Ala Thr Val Gly Asp Asn Gly Thr Leu Gly Thr Asp 
40 45 50 

acc tat ctg ate cca tec cgc aac ate acc tgg cct gac aac ctg tat 307 
Thr Tyr Leu lie Pro Ser Arg Asn lie Thr Trp Pro Asp Asn Leu Tyr 
55 60 65 

gtc aac gtc ttt eta gac ggc atg aat gca gaa gee acc ctt acc gat 355 
Val Asn Val Phe Leu Asp Gly Met Asn Ala Glu Ala Thr Leu Thr Asp 
70 75 80 85 

tac gtc gca tea gtc get teg ate cca cgc eta tgc cag ate ate aac 403 
Tyr Val Ala Ser Val Ala Ser lie Pro Arg Leu Cys Gin lie lie Asn 
90 95 100 

gag ggc caa ggc ggc atg ttc cgc aga eta ttc aac ccc acc aag gtc 451 
Glu Gly Gin Gly Gly Met Phe Arg Arg Leu Phe Asn Pro Thr Lys Val 
105 110 115 

caa gee ggc gac caa get gtc ttc gac etc atg gtc aaa etc gac gag 499 
Gin Ala Gly Asp Gin Ala Val Phe Asp Leu Met Val Lys Leu Asp Glu 
120 125 130 

att tea tct acc acc cac gaa gtc tec cgc atg etc gag ggc gtc cac 547 
lie Ser Ser Thr Thr His Glu Val Ser Arg Met Leu Glu Gly Val His 
135 140 145 

get gee cgc acc cgc caa caa caa ggc gtt gca ctt ttc cca ggt att 595 
Ala Ala Arg Thr Arg Gin Gin Gin Gly Val Ala Leu Phe Pro Gly lie 
150 155 160 165 

cat gga gtg gga gag cgc tac ate gaa cgc gca caa cag gta etc gee 643 
His Gly Val Gly Glu Arg Tyr lie Glu Arg Ala Gin Gin Val Leu Ala 
170 175 180 

tea gee etc ggt ate get gga ttc ggt gee gaa ccc tgg gac gga cat 691 
Ser Ala Leu Gly lie Ala Gly Phe Gly Ala Glu Pro Trp Asp Gly His 
185 190 195 
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acc ctt gcc caa gcg cgc egg gta gtc caa cgc tac gec caa gat cct 739 
Thr Leu Ala Gin Ala Arg Arg Val Val Gin Arg Tyr Ala Gin Asp Pro 
200 205 210 

aac tec gaa tac egg ctg aaa age gaa gcc gag aaa cac etc aca tec 787 
Asn Ser Glu Tyr Arg Leu Lys Ser Glu Ala Glu Lys His Leu Thr Ser 
215 220 225 

ate aac gag etc cgc gta cag ata etc etc gaa caa etc ccc gtt gat 835 
lie Asn Glu Leu Arg Val Gin lie Leu Leu Glu Gin Leu Pro Val Asp 
230 235 240 245 



gcc eta cgc atg get acc gac cac cgc ctg cgc ttt gga tec etc gat 
Ala Leu Arg Met Ala Thr Asp His Arg Leu Arg Phe Gly Ser Leu Asp 
250 255 260 



883 



tec ate cac gtc gca acc gtc gcc gac gtc eta aaa aca cac acc tec 931 
Ser lie His Val Ala Thr Val Ala Asp Val Leu Lys Thr His Thr Ser 
265 270 275 

ate etc acc acc gtg caa ggt ate ggc gcc caa acc gcg ggg egg atg 979 
lie Leu Thr Thr Val Gin Gly lie Gly Ala Gin Thr Ala Gly Arg Met 
280 285 290 

aaa gcc gca gca gaa aca etc aaa caa gaa gca eta cgc cgc caa aac 1027 
Lys Ala Ala Ala Glu Thr Leu Lys Gin Glu Ala Leu Arg Arg Gin Asn 
295 300 305 

acc tec ate ggc gac gaa cct acc caa ccc gcc atg cgt eta ate aac 1075 
Thr Ser lie Gly Asp Glu Pro Thr Gin Pro Ala Met Arg Leu lie Asn 
310 315 320 325 

gtg ctg gcc cgc ttc gac caa acc gaa acc ate acg ccc gaa gaa cgc 1123 
Val Leu Ala Arg Phe Asp Gin Thr Glu Thr lie Thr Pro Glu Glu Arg 
330 335 340 

gcc cgc cgc acc cgc gtc ate gac tac gta gaa cac ata ccc cca age 1171 
Ala Arg Arg Thr Arg Val lie Asp Tyr Val Glu His lie Pro Pro Ser , 
345 350 355 

etc gac ccc tac ate gtc ate aac cca gca acg cct gag ttc aac aac 1219 
Leu Asp Pro Tyr lie Val lie Asn Pro Ala Thr Pro Glu Phe Asn Asn 
360 365 370 

ttc acc gac gac etc cgc tgg ate gac gca aac ccc aac etc ttc cac 1267 
Phe Thr Asp Asp Leu Arg Trp lie Asp Ala Asn Pro Asn Leu Phe His 
375 380 385 

cca caa aca ate acc acc cca ccc gcc gac ate tgg gac gac tac ate 1315 
Pro Gin Thr lie Thr Thr Pro Pro Ala Asp lie Trp Asp Asp Tyr lie 
390 395 400 405 

tec cgt ccc get cac tac caa ggc ctg eta gcc acg ctg etc ggc cgc 1363 
Ser Arg Pro Ala His Tyr Gin Gly Leu Leu Ala Thr Leu Leu Gly Arg 
410 415 420 

gac ate gaa ggc gca gac gaa etc etc gac gcc acc acc etc caa aaa 1411 
Asp lie Glu Gly Ala Asp Glu Leu Leu Asp Ala Thr Thr Leu Gin Lys 
425 430 435 

ate aga gac etc acc etc gac aaa act cat etc acc gac etc cac etc 1459 
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He Arg Asp Leu Thr Leu Asp Lys Thr His Leu Thr Asp Leu His Leu 

440 445 450 

cgc gga tac caa tea ttc ggc gec cgc ttc gec ate ate caa aag aaa 1507 

Arg Gly Tyr Gin Ser Phe Gly Ala Arg Phe Ala He He Gin Lys Lys 

455 460 465 

ace etc etc ggc gac gac atg gga etc ggc aaa aca gtc caa gec etc 1555 

Thr Leu Leu Gly Asp Asp Met Gly Leu Gly Lys Thr Val Gin Ala Leu 

470 475 480 485 

tec gca get gca cac ctt gec gee ace gaa aaa gac ttc cgc ace etc 1603 

Ser Ala Ala Ala His Leu Ala Ala Thr Glu Lys Asp Phe Arg Thr Leu 

490 495 500 t 

gtc gtc gta ccc gca tec gtc att gtt aac tgg acc cgc gaa tgc aaa 1651 

Val Val Val Pro Ala Ser Val He Val Asn Trp Thr Arg Glu Cys Lys 

505 510 515 

cgc ttc etc aac etc ccc gta ttc ate gec cac gga gac aac aaa caa 1699 

Arg Phe Leu Asn Leu Pro Val Phe He Ala His Gly Asp Asn Lys Gin 

520 525 530 

gac gee ate aac gec tgg tct aac acc aac gga ate gca ate tgc acc 1747 

Asp Ala He Asn Ala Trp Ser Asn Thr Asn Gly He Ala He Cys Thr 

535 540 545 

tac gac ggc gtc cgc acc atg gac ate ccc gcg ccg ggt ctg gtc att 1795 

Tyr Asp Gly Val Arg Thr Met Asp He Pro Ala Pro Gly Leu Val He 

550 555 560 565 

gee gat gaa gec cac ctg ate aaa aac ccc tec acc aaa cgc acc caa 1843 

Ala Asp Glu Ala His Leu He Lys Asn Pro Ser Thr Lys Arg Thr Gin 

570 575 580 

gca ctg cgc aaa ctt ate gac gee gee cca tac acc ctt ctg atg acc 1891 

Ala Leu Arg Lys Leu He Asp Ala Ala Pro Tyr Thr Leu Leu Met Thr 

585 590 595 

ggc aca cca eta gaa aac aaa gtg gaa gag ttt gta aat etc gtg cgc 1939 

Gly Thr Pro Leu Glu Asn Lys Val Glu Glu Phe Val Asn Leu Val Arg 

600 605 610 

tac ate caa ccg gag ctg ate acc cgt ggc atg tec aaa atg cag gec 1987 

Tyr He Gin Pro Glu Leu He Thr Arg Gly Met Ser Lys Met Gin Ala 

615 620 625 

gag aat ttc cgc gag cgc ate gca cca gee tat ctg cgc aga aat caa 2035 

Glu Asn Phe Arg Glu Arg He Ala Pro Ala Tyr Leu Arg Arg Asn Gin 

630 635 640 645 

get gat gtg ctt gac gaa etc cca gag cgc acc gac tec ate gac tgg 2083 

Ala Asp Val Leu Asp Glu Leu Pro Glu Arg Thr Asp Ser He Asp Trp 

650 655 660 

ate gac etc acc cca gaa gac cgc age gec tac gac gac caa gtc cgc 2131 

He Asp Leu Thr Pro Glu Asp Arg Ser Ala Tyr Asp Asp Gin Val Arg 

665 670 675 



caa ggc age tgg atg ggc atg cgc cgc tec gec atg etc tea cca aca 
Gin Gly Ser Trp Met Gly Met Arg Arg Ser Ala Met Leu Ser Pro Thr 



2179 
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680 685 690 

cca cgc eta act tec gca aaa atg caa cgc ate eta gaa etc ttc gaa 2227 
Pro Arg Leu Thr Ser Ala Lys Met Gin Arg lie Leu Glu Leu Phe Glu 
695 700 705 

gaa gca gaa gaa cac ggc cgc aaa gec etc ate ttc acc tac ttc etc 2275 
Glu Ala Glu Glu His Gly Arg Lys Ala Leu lie Phe Thr Tyr Phe Leu 
710 715 720 725 

gac gtc etc gac gaa ctg gaa aag cat eta ggc gag cgc gtc ate ggc 2323 
Asp Val Leu Asp Glu Leu Glu Lys His Leu Gly Glu Arg Val lie Gly 
730 735 740 

cgc att tec ggc gac gtg cca gee acc aag cgc caa ttg ctt gtc gac 2371 
Arg lie Ser Gly Asp Val Pro Ala Thr Lys Arg Gin Leu Leu Val Asp 
745 750 755 

gec ctg tec cac tec aaa ccc gga tec gee etc att gee caa ate acc 2419 
Ala Leu Ser His Ser Lys Pro Gly Ser Ala Leu lie Ala Gin lie Thr 
760 765 770 

gee ggg gga gta ggc eta aac ate caa tec gcg age eta tgc att att 24 67 
Ala Gly Gly Val Gly Leu Asn lie Gin Ser Ala Ser Leu Cys lie lie 
775 780 785 

tgt gaa cct caa gta aag cca acc ate gaa cag cag gec gtc gee cga 2515 
Cys Glu Pro Gin Val Lys Pro Thr lie Glu Gin Gin Ala Val Ala Arg 
790 795 800 805 

gtc cac cgc atg ggc caa acc gee acc gtc caa gtc cac cga etc ate 2563 
Val His Arg Met Gly Gin Thr Ala Thr Val Gin Val His Arg Leu lie 
810 815 820 

ggc gac gaa acc gca gac gaa cgc atg eta gaa ate ctg gca ggc aaa 2611 
Gly Asp Glu Thr Ala Asp Glu Arg Met Leu Glu lie Leu Ala Gly Lys 
825 830 835 

act cac gtc ttc gac gtc tac gec egg eta tct gaa acc gca gag att 2659 
Thr His Val Phe Asp Val Tyr Ala Arg Leu Ser Glu Thr Ala Glu lie 
840 845 850 

cca gat get gtg gat ate act gaa tea cag ctg gca gca egg gtt att 2707 
Pro Asp Ala Val Asp lie Thr Glu Ser Gin Leu Ala Ala Arg Val lie 
855 860 865 

gat gag gag cgt gca egg tta ggg ctt act gaa tec act ggc cct aaa 2755 
Asp Glu Glu Arg Ala Arg Leu Gly Leu Thr Glu Ser Thr Gly Pro Lys 
870 875 880 885 

gat gaa gaa acg gec tta age tagttgecta aggceggaat taa 2799 
Asp Glu Glu Thr Ala Leu Ser 
890 



<210> 38 
<211> 892 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 38 
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Met Ala Glu Ser Asn Ala Met Asp Arg Ala Gin lie Ser Ala Leu Leu 
15 10 15 

Asp Arg Ala Gin His Thr lie Asn Leu Ala Glu Gin Ala Asn Asn Val 
20 25 30 

Leu Arg Leu Leu Lys Thr Pro Gly Thr Ala Thr Val Gly Asp Asn Gly 
35 40 45 

Thr Leu Gly Thr Asp Thr Tyr Leu lie Pro Ser Arg Asn lie Thr Trp 
50 55 60 

Pro Asp Asn Leu Tyr Val Asn Val Phe Leu Asp Gly Met Asn Ala Glu 
65 70 75 80 

Ala Thr Leu Thr Asp Tyr Val Ala Ser Val Ala Ser lie Pro Arg Leu 
85 90 95 

Cys Gin lie lie Asn Glu Gly Gin Gly Gly Met Phe Arg Arg Leu Phe 
100 105 110 

Asn Pro Thr Lys Val Gin Ala Gly Asp Gin Ala Val Phe Asp Leu Met 
115 120 125 

Val Lys Leu Asp Glu lie Ser Ser Thr Thr His Glu Val Ser Arg Met 
130 135 140 

Leu Glu Gly Val His Ala Ala Arg Thr Arg Gin Gin Gin Gly Val Ala 
145 150 155 160 

Leu Phe Pro Gly lie His Gly Val Gly Glu Arg Tyr lie Glu Arg Ala 
165 170 175 

Gin Gin Val Leu Ala Ser Ala Leu Gly lie Ala Gly Phe Gly Ala Glu 
180 185 190 

Pro Trp Asp Gly His Thr Leu Ala Gin Ala Arg Arg Val Val Gin Arg 
195 200 205 

Tyr Ala Gin Asp Pro Asn Ser Glu Tyr Arg Leu Lys Ser Glu Ala Glu 
210 215 220 

Lys His Leu Thr Ser lie Asn Glu Leu Arg Val Gin lie Leu Leu Glu 
225 230 235 240 

Gin Leu Pro Val Asp Ala Leu Arg Met Ala Thr Asp His Arg Leu Arg 
245 250 255 

Phe Gly Ser ,Leu Asp Ser lie His Val Ala Thr Val Ala Asp Val Leu 
260 265 270 

Lys Thr His Thr Ser lie Leu Thr Thr Val Gin Gly lie Gly Ala Gin 
275 280 285 

Thr Ala Gly Arg Met Lys Ala Ala Ala Glu Thr Leu Lys Gin Glu Ala 
290 295 300 

Leu Arg Arg Gin Asn Thr Ser lie Gly Asp Glu Pro Thr Gin Pro Ala 
305 310 315 320 



Met Arg Leu lie Asn Val Leu Ala Arg Phe Asp Gin Thr Glu Thr lie 
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325 330 335 

Thr Pro Glu Glu Arg Ala Arg Arg Thr Arg Val lie Asp Tyr Val Glu 
340 345 350 

His lie Pro Pro Ser Leu Asp Pro Tyr lie Val lie Asn Pro Ala Thr 
355 360 365 

Pro Glu Phe Asn Asn Phe Thr Asp Asp Leu Arg Trp lie Asp Ala Asn 
370 375 380 

Pro Asn Leu Phe His Pro Gin Thr lie Thr Thr Pro Pro Ala Asp lie 
385 390 395 400 

Trp Asp Asp Tyr lie Ser Arg Pro Ala His Tyr Gin Gly Leu Leu Ala 
405 410 415 

Thr Leu Leu Gly Arg Asp He Glu Gly Ala Asp Glu Leu Leu Asp Ala 
420 425 430 

Thr Thr Leu Gin Lys He Arg Asp Leu Thr Leu Asp Lys Thr His Leu 
435 440 445 

Thr Asp Leu His Leu Arg Gly Tyr Gin Ser Phe Gly Ala Arg Phe Ala 
450 455 460 

lie He Gin Lys Lys Thr Leu Leu Gly Asp Asp Met Gly Leu Gly Lys 
465 470 475 480 

Thr Val Gin Ala Leu Ser Ala Ala Ala His Leu Ala Ala Thr Glu Lys 
485 490 495 

Asp Phe Arg Thr Leu Val Val Val Pro Ala Ser Val He Val Asn Trp 
500 505 510 

Thr Arg Glu Cys Lys Arg Phe Leu Asn Leu Pro Val Phe He Ala His 
515 520 525 

Gly Asp Asn Lys Gin Asp Ala He Asn Ala Trp Ser Asn Thr Asn Gly 
530 535 540 

He Ala lie Cys Thr Tyr Asp Gly Val Arg Thr Met Asp He Pro Ala 
545 550 555 560 

Pro Gly Leu Val He Ala Asp Glu Ala His Leu He Lys Asn Pro Ser 
565 570 575 

Thr Lys Arg Thr Gin Ala Leu Arg Lys Leu He Asp Ala Ala Pro Tyr 
580 585 590 

Thr Leu Leu Met Thr Gly Thr Pro Leu Glu Asn Lys Val Glu Glu Phe 
595 600 605 

Val Asn Leu Val Arg Tyr lie Gin Pro Glu Leu He Thr Arg Gly Met 
610 615 620 

Ser Lys Met Gin Ala Glu Asn Phe Arg Glu Arg He Ala Pro Ala Tyr 
625 630 635 640 



Leu Arg Arg Asn Gin Ala Asp Val Leu Asp Glu Leu Pro Glu Arg Thr 
645 650 655 
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Asp Ser lie Asp Trp lie Asp Leu Thr Pro Glu Asp Arg Ser Ala Tyr 
660 665 670 

Asp Asp Gin Val Arg Gin Gly Ser Trp Met Gly Met Arg Arg Ser Ala 
675 680 685 

Met Leu Ser Pro Thr Pro Arg Leu Thr Ser Ala Lys Met Gin Arg lie 
690 695 700 

Leu Glu Leu Phe Glu Glu Ala Glu Glu His Gly Arg Lys Ala Leu lie 
705 710 715 720 

Phe Thr Tyr Phe Leu Asp Val Leu Asp Glu Leu Glu Lys His Leu Gly 
725 730 735 

Glu Arg Val lie Gly Arg lie Ser Gly Asp Val Pro Ala Thr Lys Arg 
740 745 750 

Gin Leu Leu Val Asp Ala Leu Ser His Ser Lys Pro Gly Ser Ala Leu 
755 760 765 

lie Ala Gin lie Thr Ala Gly Gly Val Gly Leu Asn lie Gin Ser Ala 
770 775 780 

Ser Leu Cys lie lie Cys Glu Pro Gin Val Lys Pro Thr lie Glu Gin 
785 790 795 800 

Gin Ala Val Ala Arg Val His Arg Met Gly Gin Thr Ala Thr Val Gin 
805 810 815 

Val His Arg Leu lie Gly Asp Glu Thr Ala Asp Glu Arg Met Leu Glu 
820 825 830 

lie Leu Ala Gly Lys Thr His Val Phe Asp Val Tyr Ala Arg Leu Ser 
835 840 845 

Glu Thr Ala Glu lie Pro Asp Ala Val Asp lie Thr Glu Ser Gin Leu 
850 855 860 

Ala Ala Arg Val lie Asp Glu Glu Arg Ala Arg Leu Gly Leu Thr Glu 
865 870 875 880 

Ser Thr Gly Pro Lys Asp Glu Glu Thr Ala Leu Ser 
885 890 



<210> 39 
<211> 731 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 
<222> (1) . . (708) 
<223> FRXA01797 

<400> 39 

ggg tct ata gcg tgg att gac etc acc cca gaa gac cgc age gec tac 

Gly Ser lie Ala Trp lie Asp Leu Thr Pro Glu Asp Arg Ser Ala Tyr 

15 10 15 
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gac gac caa gtc cgc caa ggc age tgg atg ggc atg cgc cgc tec gee 96 

Asp Asp Gin Val Arg Gin Gly Ser Trp Met Gly Met Arg Arg Ser Ala 
20 25 30 

atg etc tea cca aca cca cgc eta act tec gca aaa atg caa cgc ate 144 

Met Leu Ser Pro Thr Pro Arg Leu Thr Ser Ala Lys Met Gin Arg lie 
35 40 45 

eta gaa etc ttc gaa gaa gca gaa gaa cac ggc cgc aaa gec etc* ate 192 

Leu Glu Leu Phe Glu Glu Ala Glu Glu His Gly Arg Lys Ala Leu lie 
50 55 60 

ttc acc tac ttc etc gac gtc etc gac gaa ctg gaa aag cat eta ggc 240 

Phe Thr Tyr Phe Leu Asp Val Leu Asp Glu Leu Glu Lys His Leu Gly 

65 70 75 80 

gag cgc gtc ate ggc cgc att tec ggc gac gtg cca gee acc aag cgc 288 

Glu Arg Val lie Gly Arg lie Ser Gly Asp Val Pro Ala Thr Lys Arg 

85 90 95 

caa ttg ctt gtc gac gee ctg tec cac tec aaa ccc gga tec gee etc 336 

Gin Leu Leu Val Asp Ala Leu Ser His Ser Lys Pro Gly Ser Ala Leu 
100 105 110 

att gee caa ate acc gee ggg gga gta ggc eta aac ate caa tec gcg 384 

lie Ala Gin lie Thr Ala Gly Gly Val Gly Leu Asn lie Gin Ser Ala 
115 120 125 

age eta tgc att att tgt gaa cct caa gta aag cca acc ate gaa cag 432 

Ser Leu Cys lie lie Cys Glu Pro Gin Val Lys Pro Thr lie Glu Gin 
130 135 140 

cag gee gtc gee cga gtc cac cgc atg ggc caa acc gec acc gtc caa 480 

Gin Ala Val Ala Arg Val His Arg Met Gly Gin Thr Ala Thr Val Gin 

145 150 155 160 

gtc cac cga etc ate ggc gac gaa acc gca gac gaa cgc atg eta gaa 528 

Val His Arg Leu lie Gly Asp Glu Thr Ala Asp Glu Arg Met Leu Glu 

165 170 175 

ate ctg gca ggc aaa act cac gtc ttc gac gtc tac gee egg eta tct 576 

lie Leu Ala Gly Lys Thr His Val Phe Asp Val Tyr Ala Arg Leu Ser 
180 185 190 

gaa acc gca gag att cca gat get gtg gat ate act gaa tea cag ctg 624 

Glu Thr Ala Glu lie Pro Asp Ala Val Asp lie Thr Glu Ser Gin Leu 
195 200 205 

gca gca egg gtt att gat gag gag cgt gca egg tta ggg ctt act gaa 672 

Ala Ala Arg Val lie Asp Glu Glu Arg Ala Arg Leu Gly Leu Thr Glu 
210 215 220 

tec act ggc cct aaa gat gaa gaa acg gee tta age tagttgecta 718 
Ser Thr Gly Pro Lys Asp Glu Glu Thr Ala Leu Ser 
225 230 235 

aggceggaat taa 731 



<210> 40 
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<211> 236 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 40 

Gly Ser lie Ala Trp lie Asp Leu Thr Pro Glu Asp Arg Ser Ala Tyr 
15 10 15 

Asp Asp Gin Val Arg Gin Gly Ser Trp Met Gly Met Arg Arg Ser Ala 
20 25 30 

Met Leu Ser Pro Thr Pro Arg Leu Thr Ser Ala Lys Met Gin Arg lie 
35 40 45 

Leu Glu Leu Phe Glu Glu Ala Glu Glu His Gly Arg Lys Ala Leu lie 
50 55 60 

Phe Thr Tyr Phe Leu Asp Val Leu Asp Glu Leu Glu Lys His Leu Gly 
65 70 75 80 

Glu Arg Val lie Gly Arg lie Ser Gly Asp Val Pro Ala Thr Lys Arg 
85 90 95 

Gin Leu Leu Val Asp Ala Leu Ser His Ser Lys Pro Gly Ser Ala Leu 
100 105 110 

lie Ala Gin lie Thr Ala Gly Gly Val Gly Leu Asn lie Gin Ser Ala 
115 120 125 

Ser Leu Cys lie lie Cys Glu Pro Gin Val Lys Pro Thr lie Glu Gin 
130 ■ 135 140 

Gin Ala Val Ala Arg Val His Arg Met Gly Gin Thr Ala Thr Val Gin 
145 150 155 160 

Val His Arg Leu lie Gly Asp Glu Thr Ala Asp Glu Arg Met Leu Glu 
165 170 175 

lie Leu Ala Gly Lys Thr His Val Phe Asp Val Tyr Ala Arg Leu Ser 
180 185 190 

Glu Thr Ala Glu lie Pro Asp Ala Val Asp lie Thr Glu Ser Gin Leu 
195 200 205 

Ala Ala Arg Val lie Asp Glu Glu Arg Ala Arg Leu Gly Leu Thr Glu 
210 215 220 

Ser Thr Gly Pro Lys Asp Glu Glu Thr Ala Leu Ser 
225 230 235 



<210> 41 
<211> 1299 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1276) 
<223> RXN01030 
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<400> 41 

cctccccggc cacacgcccc agaggggttc tttttcatcc tttttaaaat atacttatat 60 

gtattaatcc cctctttgtg cagcatagga gactactgct atg acc tea aca acc 115 

Met Thr Ser Thr Thr 
1 5 

caa cct ggc aca aca cct gag etc age gca gac act cat tct gag ccc 163 
Gin Pro Gly Thr Thr Pro Glu Leu Ser Ala Asp Thr His Ser Glu Pro 
10 15 20 

tgg gat gtc gtc ate gaa aac acc ctt gaa cct ttt caa aaa gtc gtt 211 
Trp Asp Val Val lie Glu Asn Thr Leu Glu Pro Phe Gin Lys Val Val 
25 30 35 

cgt caa ttt att att gac cgc ccc tat tec ggc att ttc etc acc atg 259 
Arg Gin Phe lie lie Asp Arg Pro Tyr Ser Gly lie Phe Leu Thr Met 
40 45 50 

ggt ggc ggc aaa aca etc act acc etc tec gca ttg acc tat ate cag 307 
Gly Gly Gly Lys Thr Leu Thr Thr Leu Ser Ala Leu Thr Tyr lie Gin 
55 60 65 

cca cct gga cac att ctg gtt gtc gcg cct eta aat ate tct cga etc 355 
Pro Pro Gly His lie Leu Val Val Ala Pro Leu Asn lie Ser Arg Leu 
70 75 80 85 

acc tgg ccc gaa gag gtt cgc aag tgg aat ate cct gtt aac gca ate 403 
Thr Trp Pro Glu Glu Val Arg Lys Trp Asn lie Pro Val Asn Ala lie 
90 95 100 

teg ctg ate acc aat gag cgc ggc acc aaa etc acc cgc gee aaa cgc 451 
Ser Leu lie Thr Asn Glu Arg Gly Thr Lys Leu Thr Arg Ala Lys Arg 
105 110 115 

etc aaa etc tat gag gaa aca gcg acc aca cca cca acg ctg tat tac 499 
Leu Lys Leu Tyr Glu Glu Thr Ala Thr Thr Pro Pro Thr Leu Tyr Tyr 
120 125 130 

ate acc att aat ctg etc gaa gat att gtc aat tac ttt ggt gat agg 547 
lie Thr lie Asn Leu Leu Glu Asp lie Val Asn Tyr Phe Gly Asp Arg 
135 140 145 

tgg ccg ttt tgg aca gtc att att gat gag tea cag' aca ate tct gat 595 
Trp Pro Phe Trp Thr Val lie lie Asp Glu Ser Gin Thr lie Ser Asp 
150 155 160 165 

ata tec tec aag cgc act aga gcg etc ttt tct gtg cga ccc tat ate 643 
lie Ser Ser Lys Arg Thr Arg Ala Leu Phe Ser Val Arg Pro Tyr lie 
170 175 180 

ggc aga eta att ctg etc acc gga acc ccc age gee aac aag ttc gac 691 
Gly Arg Leu lie Leu Leu Thr Gly Thr Pro Ser Ala Asn Lys Phe Asp 
185 190 195 

tec att tac gee caa gtc gca gtg eta gat tat ggt gee age ctg ggt 739 
Ser lie Tyr Ala Gin Val Ala Val Leu Asp Tyr Gly Ala Ser Leu Gly 
200 205 210 



gac aac ate gac gta ttc cga gee aga tgg tgt gcg ccc gac att att 
Asp Asn lie Asp Val Phe Arg Ala Arg Trp Cys Ala Pro Asp lie lie 



787 
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215 220 225 

acc gat aaa caa gtg cgt cgc tgg aag ccg get aac aag cag get gaa 835 
Thr Asp Lys Gin Val Arg Arg Trp Lys Pro Ala Asn Lys Gin Ala Glu 
230 235 240 245 

gca gag gtg tac cgc act att age cac ctg gtc atg tct gec gtc aac 883 
Ala Glu Val Tyr Arg Thr lie Ser His Leu Val Met Ser Ala Val Asn 
250 255 260 

acg gat att aag ctg cca ccg ctg cat ttt gtt gat cac gag gta cac 931 
Thr Asp lie Lys Leu Pro Pro Leu His Phe Val Asp His Glu Val His 
265 270 275 

atg age gac gat gag cac cgc gac tac gag etc ttc aaa aag gac gcg 979 
Met Ser Asp Asp Glu His Arg Asp Tyr Glu Leu Phe Lys Lys Asp Ala 
280 285 290 

gtg ctt get gca ttg etc gat atg get gaa gag aat gag ggt ggc gaa 1027 
Val Leu Ala Ala Leu Leu Asp Met Ala Glu Glu Asn Glu Gly Gly Glu 
295 300 305 

ggc get gat gac act gac get get gat tea gcg aca acg acc cca cct 1075 
Gly Ala Asp Asp Thr Asp Ala Ala Asp Ser Ala Thr Thr Thr Pro Pro 
310 315 320 325 

gcg tea tea cag cca aca aac cct gee ate ccc get gga ctg ctt cag 1123 
Ala Ser Ser Gin Pro Thr Asn Pro Ala lie Pro Ala Gly Leu Leu Gin 
330 335 340 

gca ata caa caa acc cag gac acc aat ggt cgc gee ate gcg cct gtg 1171 
Ala lie Gin Gin Thr Gin Asp Thr Asn Gly Arg Ala lie Ala Pro Val 
345 350 355 

acc aca get gaa ctt gat cat ttt gat gat ctg cca gta cag cgc caa 1219 
Thr Thr Ala Glu Leu Asp His Phe Asp Asp Leu Pro Val Gin Arg Gin 
360 365 370 

gaa gat ctt ggc acc tta gtt gtt ate tct get gtt cac gca age gac 1267 
Glu Asp Leu Gly Thr Leu Val Val lie Ser Ala Val His Ala Ser Asp 
375 380 385 

tct gcg gca tgaaactget geaatacgea ggt 1299 

Ser Ala Ala 

390 



<210> 42 
<211> 392 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 42 

Met Thr Ser Thr Thr Gin Pro Gly Thr Thr Pro Glu Leu Ser Ala Asp 
15 10 15 

Thr His Ser Glu Pro Trp Asp Val Val lie Glu Asn Thr Leu Glu Pro 
20 25 30 



Phe Gin Lys Val Val Arg Gin Phe lie lie Asp Arg Pro Tyr Ser Gly 
35 40 45 
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lie Phe Leu Thr 
50 

Leu Thr Tyr lie 
65 

Asn lie Ser Arg 



Pro Val Asn Ala 
100 

Thr Arg Ala Lys 
115 

Pro Thr Leu Tyr 
130 

Tyr Phe Gly Asp 
145 

Gin Thr lie Ser 



Val Arg Pro Tyr 
180 

Ala Asn Lys Phe 
195 

Gly Ala Ser Leu 
210 

Ala Pro Asp lie 
225 

Asn Lys Gin Ala 



Met Ser Ala Val 
260 

Asp His Glu Val 
275 

Phe Lys Lys Asp 
290 

Asn Glu Gly Gly 
305 

Thr Thr Thr Pro 



Ala Gly Leu Leu 
340 

Ala lie Ala Pro 
355 



Met Gly Gly Gly 
55 

Gin Pro Pro Gly 
70 

Leu Thr Trp Pro 
85 

lie Ser Leu lie 



Arg Leu Lys Leu 
120 

Tyr lie Thr lie 
135 

Arg Trp Pro Phe 
150 

Asp lie Ser Ser 
165 

lie Gly Arg Leu 



Asp Ser lie Tyr 
200 

Gly Asp Asn lie 
215 

lie Thr Asp Lys 
230 

Glu Ala Glu Val 
245 

Asn Thr Asp lie 



His Met Ser Asp 
280 

Ala Val Leu Ala 
295 

Glu Gly Ala Asp 
310 

Pro Ala Ser Ser 
325 

Gin Ala lie Gin 



Val Thr Thr Ala 
360 



Lys Thr Leu Thr 
60 

His lie Leu Val 
75 

Glu Glu Val Arg 
90 

Thr Asn Glu Arg 
105 

Tyr Glu Glu Thr 



Asn Leu Leu Glu 
140 

Trp Thr Val lie 
155 

Lys Arg Thr Arg 
170 

He Leu Leu Thr 
185 

Ala Gin Val Ala 



Asp Val Phe Arg 
220 

Gin Val Arg Arg 
235 

Tyr Arg Thr He 
250 

Lys Leu Pro Pro 
265 

Asp Glu His Arg 



Ala Leu Leu Asp 
300 

Asp Thr Asp Ala 
315 

Gin Pro Thr Asn 
330 

Gin Thr Gin Asp 
345 

Glu Leu Asp His 



Thr Leu Ser Ala 



Val Ala Pro Leu 
80 

Lys Trp Asn He 
95 

Gly Thr Lys Leu 
110 

Ala Thr Thr Pro 
125 

Asp He Val Asn 



lie Asp Glu Ser 
160 

Ala Leu Phe Ser 
175 

Gly Thr Pro Ser 
190 

Val Leu Asp Tyr 
205 

Ala Arg Trp Cys 



Trp Lys Pro Ala 
240 

Ser His Leu Val 
255 

Leu His Phe Val 
270 

Asp Tyr Glu Leu 
285 

Met Ala Glu Glu 



Ala Asp Ser Ala 
320 

Pro Ala lie Pro 
335 

Thr Asn Gly Arg 
350 ■ 

Phe Asp Asp Leu 
365 
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Pro Val Gin Arg Gin Glu Asp Leu Gly Thr Leu Val Val lie Ser Ala 
370 375 380 

Val His Ala Ser Asp Ser Ala Ala 
385 390 



<210> 43 
<211> 1299 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1276) 
<223> FRXA01030 

<400> 43 

cctccccggc cacacgcccc agaggggttc tttttcatcc tttttaaaat atacttatat 60 

gtattaatcc cctctttgtg cagcatagga gactactgct atg acc tea aca acc 115 

Met Thr Ser Thr Thr 
1 5 

caa cct ggc aca aca cct gag etc age gca gac act cat tct gag ccc 163 
Gin Pro Gly Thr Thr Pro Glu Leu Ser Ala Asp Thr His Ser Glu Pro 
10 15 20 

tgg gat gtc gtc ate gaa aac acc ctt gaa cct ttt caa aaa gtc gtt 211 
Trp Asp Val Val lie Glu Asn Thr Leu Glu Pro Phe Gin Lys Val Val 
25 30 35 

cgt caa ttt att att gac cgc ccc tat tec ggc att ttc etc acc atg 259 
Arg Gin Phe lie lie Asp Arg Pro Tyr Ser Gly lie Phe Leu Thr Met 
40 45 50 

ggt ggc ggc aaa aca etc act acc etc tec gca ttg acc tat ate cag 307 
Gly Gly Gly Lys Thr Leu Thr Thr Leu Ser Ala Leu Thr Tyr lie Gin 
55 60 65 

cca cct gga cac att ctg gtt gtc gcg cct eta aat ate tct cga etc 355 
Pro Pro Gly His lie Leu Val Val Ala Pro Leu Asn lie Ser Arg Leu 
70 75 80 85 

acc tgg ccc gaa gag gtt cgc aag tgg aat ate cct gtt aac gca ate 403 
Thr Trp Pro Glu Glu Val Arg Lys Trp Asn lie Pro Val Asn Ala lie 
90 95 100 

teg ctg ate acc aat gag cgc ggc acc aaa etc acc cgc gee aaa cgc 451 
Ser Leu He Thr Asn Glu Arg Gly Thr Lys Leu Thr Arg Ala Lys Arg 
105 110 115 

etc aaa etc tat gag gaa aca gcg acc aca cca cca acg ctg tat tac 499 
Leu Lys Leu Tyr Glu Glu Thr Ala Thr Thr Pro Pro Thr Leu Tyr Tyr 
120 125 130 

ate acc att aat ctg etc gaa gat att gtc aat tac ttt ggt gat agg 547 
He Thr He Asn Leu Leu Glu Asp He Val Asn Tyr Phe Gly Asp Arg 
135 140 145 

tgg ccg ttt tgg aca gtc att att gat gag tea cag aca ate tct gat 595 
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Trp Pro Phe Trp Thr Val lie lie Asp Glu Ser Gin Thr lie Ser Asp 

150 155 160 165 

ata tec tec aag cgc act aga gcg etc ttt tct gtg cga ccc tat ate 643 

lie Ser Ser Lys Arg Thr Arg Ala Leu Phe Ser Val Arg Pro Tyr lie 
170 175 180 



ggc aga eta att ctg etc ace gga acc ccc age gee aac aag ttc gac 
Gly Arg Leu lie Leu Leu Thr Gly Thr Pro Ser Ala Asn Lys Phe Asp 
185 190 195 



acg gat att aag ctg cca ccg ctg cat ttt gtt gat cac gag gta cac 
Thr Asp lie Lys Leu Pro Pro Leu His Phe Val Asp His Glu Val His 
265 270 275 



691 



tec att tac gec caa gtc gca gtg eta gat tat ggt gee age ctg ggt 739 
Ser lie Tyr Ala Gin Val Ala Val Leu Asp Tyr Gly Ala Ser Leu Gly 
200 205 210 

gac aac ate gac gta ttc cga gee aga tgg tgt gcg ccc gac att att 787 
Asp Asn lie Asp Val Phe Arg Ala Arg Trp Cys Ala Pro Asp lie lie 
215 220 225 

acc gat aaa caa gtg cgt cgc tgg aag ccg get aac aag cag get gaa 835 
Thr Asp Lys Gin Val Arg Arg Trp Lys Pro Ala Asn Lys Gin Ala Glu 
230 235 240 245 

gca gag gtg tac cgc act att age cac ctg gtc atg tct gee gtc aac 883 
Ala Glu Val Tyr Arg Thr lie Ser His Leu Val Met Ser Ala Val Asn 
250 255 260 



931 



atg age gac gat gag cac cgc gac tac gag etc ttc aaa aag gac gcg 97 9 

Met Ser Asp Asp Glu His Arg Asp Tyr Glu Leu Phe Lys Lys Asp Ala 

280 285 290 

gtg ctt get gca ttg etc gat atg get gaa gag aat gag ggt ggc gaa 1027 

Val Leu Ala Ala Leu Leu Asp Met Ala Glu Glu Asn Glu Gly Gly Glu 

295 300 305 

ggc get gat gac act gac get get gat tea gcg aca acg acc cca cct 1075 

Gly Ala Asp Asp Thr Asp Ala Ala Asp Ser Ala Thr Thr Thr Pro Pro 

310 315 320 325 

gcg tea tea cag cca aca aac cct gee ate ccc get gga ctg ctt cag 1123 

Ala Ser Ser Gin Pro Thr Asn Pro Ala lie Pro Ala Gly Leu Leu Gin 

330 335 340 

gca ata caa caa acc cag gac acc aat ggt cgc gee ate gcg cct gtg 1171 

Ala lie Gin Gin Thr Gin Asp Thr Asn Gly Arg Ala lie Ala Pro Val 

345 350 355 

acc aca get gaa ctt gat cat ttt gat gat ctg cca gta cag cgc caa 1219 

Thr Thr Ala Glu Leu Asp His Phe Asp Asp Leu Pro Val Gin Arg Gin 

360 365 370 

gaa gat ctt ggc acc tta gtt gtt ate tct get gtt cac gca age gac 1267 

Glu Asp Leu Gly Thr Leu Val Val lie Ser Ala Val His Ala Ser Asp 

375 380 385 



tct gcg gca 
Ser Ala Ala 



tgaaactget geaatacgea ggt 



1299 
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390 



<210> 44 
<211> 392 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Met Thr Ser Thr Thr Gin Pro Gly Thr Thr Pro Glu Leu Ser Ala Asp 
1 5 . 10 .15 

Thr His Ser Glu Pro Trp Asp Val Val lie Glu Asn Thr Leu Glu Pro 
20 25 30 

Phe Gin Lys Val Val Arg Gin Phe lie lie Asp Arg Pro Tyr Ser Gly 
35 40 45 

lie Phe Leu Thr Met Gly Gly Gly Lys Thr Leu Thr Thr Leu Ser Ala 
50 55 60 

Leu Thr Tyr lie Gin Pro Pro Gly His lie Leu Val Val Ala Pro Leu 
65 70 75 80 

Asn lie Ser Arg Leu Thr Trp Pro Glu Glu Val Arg Lys Trp Asn lie 
85 90 95 

Pro Val Asn Ala lie Ser Leu lie Thr Asn Glu Arg Gly Thr Lys Leu 
100 105 110 

Thr Arg Ala Lys Arg Leu Lys Leu Tyr Glu Glu Thr Ala Thr Thr Pro 
115 120 125 

Pro Thr Leu Tyr Tyr lie Thr lie Asn Leu Leu Glu Asp lie Val Asn 
130 135 140 

Tyr Phe Gly Asp Arg Trp Pro Phe Trp Thr Val lie lie Asp Glu Ser 
145 150 155 160 

Gin Thr lie Ser Asp lie Ser Ser Lys Arg Thr Arg Ala Leu Phe Ser 
165 170 175 

Val Arg Pro Tyr lie Gly Arg Leu lie Leu Leu Thr Gly Thr Pro Ser 
180 185 190 

Ala Asn Lys Phe Asp Ser lie Tyr Ala Gin Val Ala Val Leu Asp Tyr 
195 200 205 

Gly Ala Ser Leu Gly Asp Asn lie Asp Val Phe Arg Ala Arg Trp Cys 
210 215 220 

Ala Pro Asp lie lie Thr Asp Lys Gin Val Arg Arg Trp Lys Pro Ala 
225 230 235 240 

Asn Lys Gin Ala Glu Ala Glu Val Tyr Arg Thr lie Ser His Leu Val 
245 250 255 

Met Ser Ala Val Asn Thr Asp lie Lys Leu Pro Pro Leu His Phe Val 
260 265 270 



Asp His Glu Val His Met Ser Asp Asp Glu His Arg Asp Tyr Glu Leu 
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275 280 285 

Phe Lys Lys Asp Ala Val Leu Ala Ala Leu Leu Asp Met Ala Glu Glu 
290 295 300 

Asn Glu Gly Gly Glu Gly Ala Asp Asp Thr Asp Ala Ala Asp Ser Ala 
305 310 315 320 

Thr Thr Thr Pro Pro Ala Ser Ser Gin Pro Thr Asn Pro Ala lie Pro 
325 330 335 

Ala Gly Leu Leu Gin Ala lie Gin Gin Thr Gin Asp Thr Asn Gly Arg 
340 345 350 

Ala lie Ala Pro Val Thr Thr Ala Glu Leu Asp His Phe Asp Asp Leu 
355 360 365 

Pro Val Gin Arg Gin Glu Asp Leu Gly Thr Leu Val Val lie Ser Ala 
370 375 380 

Val His Ala Ser Asp Ser Ala Ala 
385 390 



<210> 45 
<211> 720 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (697) 

<223> RXA01739 

<400> 45 

ttatcgatcg taagattccg atcgccccac ccggatcgat tgcctacgac atgatcaacg 60 

cctgggcgcg agataaacaa aactaaggga gctttttaca gtg ate aat ttg cag 115 

Val lie Asn Leu Gin 
1 5 



gac etc gac gag gat caa cgc ate get get tct gcg cct cgc gga cca 
Asp Leu Asp Glu Asp Gin Arg lie Ala Ala Ser Ala Pro Arg Gly Pro 
10 15 20 



163 



gtg tgc att etc gee gga gee ggc acg ggt aaa act cga acg att act 
Val Cys He Leu Ala Gly Ala Gly Thr Gly Lys Thr Arg Thr He Thr 
25 30 35 



211 



tat cgc ate gcg cat ctg att gat cag ggt ttt gtg age ccg aat cgt 
Tyr Arg He Ala His Leu He Asp Gin Gly Phe Val Ser Pro Asn Arg 
40 45 50 



259 



gtt ctt get gtg acg ttt aca tec cgc gcg gca ggg gag atg cgt cat 307 
Val Leu Ala Val Thr Phe Thr Ser Arg Ala Ala Gly Glu Met Arg His 
55 60 65 



cgc ttg aat etc atg ggg ate ggt ggc gtg cag gca agg aca ttc cac 355 
Arg Leu Asn Leu Met Gly He Gly Gly Val Gin Ala Arg Thr Phe His 
70 75 80 85 
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gca gca gcg agg aag cag ttg ttg tat ttc tgg cct cag gtg gcg ggt 403 
Ala Ala Ala Arg Lys- Gin Leu Leu Tyr Phe Trp Pro Gin Val Ala Gly 
90 95 100 

aat ctg ccg tgg cgc ctg ttg gat aat aag ttt caa ctt gtg ggt cgt 451 
Asn Leu Pro Trp Arg Leu Leu Asp Asn Lys Phe Gin Leu Val Gly Arg 
105 110 115 

gcg gtt cgt ggt gcg egg ttg gaa teg cag act gaa aaa gtt cgc gat 4 99 
Ala Val Arg Gly Ala Arg Leu Glu Ser Gin Thr Glu Lys Val Arg* Asp 
120 125 130 

att ttg ggt gaa att gag tgg gcg aag gcg teg ttg att aca cct gag 547 
lie Leu Gly Glu lie Glu Trp Ala Lys Ala Ser Leu lie Thr Pro Glu 
135 140 145 

cag tat ccg gat cgt ttg ggt acg agg ace cct ccg gcg ccc gcg gag 595 
Gin Tyr Pro Asp Arg Leu Gly Thr Arg Thr Pro Pro. Ala Pro Ala Glu 
150 155 160 165 

aaa ate get gag gtg tat cag cga tac gaa aac atg aag gca acc cct 643 
Lys lie Ala Glu Val Tyr Gin Arg Tyr Glu Asn Met Lys Ala Thr Pro 
170 175 180 

gag ggg atg ttg ctt gat ttc gac gat ctg ttg ctt cac acc gec ggg 691 
Glu Gly Met Leu Leu Asp Phe Asp Asp Leu Leu Leu His Thr Ala Gly . 
185 190 195 

gcg ttg tagaattccc cggcggtggc gga 720 
Ala Leu 



<210> 46 
<211> 199 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Val lie Asn Leu Gin Asp Leu Asp Glu Asp Gin Arg lie Ala Ala Ser 
15 10 15 

Ala Pro Arg Gly Pro Val Cys lie Leu Ala Gly Ala Gly Thr Gly Lys 
20 25 30 

Thr Arg Thr He Thr Tyr Arg He Ala His Leu He Asp Gin Gly Phe 
35 40 45 

Val Ser Pro Asn Arg Val Leu Ala Val Thr Phe Thr Ser Arg Ala Ala 
50 55 60 

Gly Glu Met Arg His Arg Leu Asn Leu Met Gly He Gly Gly Val Gin 
65 70 75 80 

Ala Arg Thr Phe His Ala Ala Ala Arg Lys Gin Leu Leu Tyr Phe Trp 
85 90 95 

Pro Gin Val Ala Gly Asn Leu Pro Trp Arg Leu Leu Asp Asn Lys Phe 
100 105 110 



Gin Leu Val Gly Arg Ala Val Arg Gly Ala Arg Leu Glu Ser Gin Thr 
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115 120 125 

Glu Lys Val Arg Asp lie Leu Gly Glu lie Glu Trp Ala Lys Ala Ser 
130 135 140 

Leu lie Thr Pro Glu Gin Tyr Pro Asp Arg Leu Gly Thr Arg Thr Pro 
145 150 155 160 

Pro Ala Pro Ala Glu Lys lie Ala Glu Val Tyr Gin Arg Tyr Glu Asn 
165 170 175 

Met Lys Ala Thr Pro Glu Gly Met Leu Leu Asp Phe Asp Asp Leu Leu 
180 185 190 

Leu His Thr Ala Gly Ala Leu 
195 



<210> 47 
<211> 1992 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1969) 

<223> RXA02359 

<400> 47 

tcctgcgcaa aaagacgatc aggaatctcg tcgcaaagcg gaagaggccg caaagcgggc 60 

ggaggagcaa ctccgggacg ccgtcgaagt acccacccca gtg gag ctg ccc age 115 

Val Glu Leu Pro Ser 
1 5 

cct ggt gag gcg etc gca cat gca ggg cac acc cca gaa gtc ctg gaa 163 
Pro Gly Glu Ala Leu Ala His Ala Gly His Thr Pro Glu Val Leu Glu 
10 15 20 

gec gag etc ggc att gac ccg get gee acc cgt att gtg ttg gaa ctt 211 
Ala Glu Leu Gly lie Asp Pro Ala Ala Thr Arg lie Val Leu Glu Leu 
25 30 35 

gee tea gag gat gac ate gca gca gcg ctt cct age age ccg acg tgg 259 
Ala Ser Glu Asp Asp lie Ala Ala Ala Leu Pro Ser Ser Pro Thr Trp 
40 45 50 

gaa aaa gac gca ctt ate ggc ctt gtc gee ggt ttg age att gaa gat 307 
Glu Lys Asp Ala Leu lie Gly Leu Val Ala Gly Leu Ser lie Glu Asp 
55 60 65 

ate cgc gaa teg etc get ate ccc gca cct tec aca gag ccg gat acc 355 
lie Arg Glu Ser Leu Ala' lie Pro Ala Pro Ser Thr Glu Pro Asp Thr 
70 75 80 85 

cgc age gaa gat acc agg etc att get ggg ctt aaa acc cca gca gcg 403 
Arg Ser Glu Asp Thr Arg Leu lie Ala Gly Leu Lys Thr Pro Ala Ala 
90 * 95 100 

caa atg gac ttt gee tat ttg gat acc cca aat age aat gac ctg cgc 451 
Gin Met Asp Phe Ala Tyr Leu Asp Thr Pro Asn Ser Asn Asp Leu Arg 
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105 110 115 

cgc gtt att gaa act gaa ggt ttt gat age tgg cgc gtg tat ate gac 
Arg Val lie Glu Thr Glu Gly Phe Asp Ser Trp Arg Val Tyr lie Asp 
120 125 130 

ccc age cag cgc tec tta gtc acc cgc aac ttc age gga teg ggt cgc 
Pro Ser Gin Arg Ser Leu Val Thr Arg Asn Phe Ser Gly Ser Gly Arg 
135 140 145 

gtt ttt ggt gga get ggc acc ggc aaa acc gtg gtg gta gtc cac cgt 
Val Phe Gly Gly Ala Gly Thr Gly Lys Thr Val Val Val Val His Arg 
150 155 160 165 



499 



547 



595 



gec aac cgc ctg gtc act tct gat gga cac ctt gag acc gac gat aag 643 
Ala Asn Arg Leu Val Thr Ser Asp Gly His Leu Glu Thr Asp Asp Lys 
170 175 180 

acg cct cga gtc ctg etc acc acc tat acc cgc ggt ttg gee gat gcg 691 
Thr Pro Arg Val Leu Leu Thr Thr Tyr Thr Arg Gly Leu Ala Asp Ala 
185 190 195 

ttg aaa tec tec atg aac gcg ctt aat ccc act ttc ccc gag gca gaa 739 
Leu Lys Ser Ser Met Asn Ala Leu Asn Pro Thr Phe Pro Glu Ala Glu 
200 205 210 

aaa ccc ggt agt cct ggc ttg tgg ate age gga att gat gee ttg gca 787 
Lys Pro Gly Ser Pro Gly Leu Trp lie Ser Gly lie Asp Ala Leu Ala 
215 220 225 

aat aag gtg gtt gcg eta gca aac acc gee gaa cgt gag gca gca acc 835 
Asn Lys Val Val Ala Leu Ala Asn Thr Ala Glu Arg Glu Ala Ala Thr 
230 235 240 245 

act get ate ttg ggg cgt gca gee ggc aga ate acc cca ttc ate ggc 
Thr Ala lie Leu Gly Arg Ala Ala Gly Arg lie Thr Pro Phe lie Gly 
250 255 260 

aac ggc gaa caa gaa ttt tgg ate gac gcg ate att tec gca gat ccc 
Asn Gly Glu Gin Glu Phe Trp lie Asp Ala lie lie Ser Ala Asp Pro 
265 270 275 

ggc gat eta tea gaa gaa ate age aat act gaa ttc etc gee caa gag 
Gly Asp Leu Ser Glu Glu lie Ser Asn Thr Glu Phe Leu Ala Gin Glu 
280 285 290 

ttt gaa acc gta ate eta gee cgc gga ate acc caa gaa aag gac tat 
Phe Glu Thr Val lie Leu Ala Arg Gly lie Thr Gin Glu Lys Asp Tyr 
295 300 305 

ctg cgt gca cct cgt ccc ggc cgt ggt acc cca eta aac cgc gta caa 1075 
Leu Arg Ala Pro Arg Pro Gly Arg Gly Thr Pro Leu Asn Arg Val Gin 
310 315 320 325 

cgc aaa aaa gtg tgg gcg att att cag caa ttc atg act tec tgt gcg 1123 
Arg Lys Lys Val Trp Ala lie lie Gin Gin Phe Met Thr Ser Cys Ala 
330 335 340 

cgc gaa gga aag atg tec tgg cca gcg ctt tec tec ate gee gca aac 1171 
Arg Glu Gly Lys Met Ser Trp Pro Ala Leu Ser Ser lie Ala Ala Asn 
345 350 355 



883 



931 



979 



1027 
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ate ctg gag cag cgc gec gec gec ggc cag ggc egg eta ttt gac cat 1219 
He Leu Glu Gin Arg Ala Ala Ala Gly Gin Gly Arg Leu Phe Asp His 
360 365 370 

gtg ctt ate gac gag gec cag gac ttc cac gee gga cat tgg etc tta 1267 
Val Leu He Asp Glu Ala Gin Asp Phe His Ala Gly His Trp Leu Leu 
. 375 380 385 

etc agg get gcg gta gec gaa ggt ccc aat gac ate ttc ttg get gag 1315 
Leu Arg Ala Ala Val Ala Glu Gly Pro Asn Asp He Phe Leu Ala Glu 
390 395 400 405 

gat tea cac cag cgc ate tac ggc caa cat cat gtg eta age cgt ttt 1363 
Asp Ser His Gin Arg lie Tyr Gly Gin His His Val Leu Ser Arg Phe 
410 415 420 

ggt att tec acc cgc ggt egg gcg tct aag cga etc acc ctt aac tac 1411 
Gly He Ser Thr Arg Gly Arg Ala Ser Lys Arg Leu Thr Leu Asn Tyr 
425 430 435 

cgc acc acc gee gaa aac etc agt tac gca ctt ggc atg etc acc ggt 1459 
Arg Thr Thr Ala Glu Asn Leu Ser Tyr Ala Leu Gly Met Leu Thr Gly 
440 445 450 

gaa tgg acc gac gee gaa ggc gaa acg gac aca att gag cac tat cgc 1507 
Glu Trp Thr Asp Ala Glu Gly Glu Thr Asp Thr He Glu His Tyr Arg 
455 460 465 

tea gcg cgt aag ggc ccc aag cca cac etc tac caa ttt gaa tct gag 1555 
Ser Ala Arg Lys Gly Pro Lys Pro His Leu Tyr Gin Phe Glu Ser Glu 
470 475 480 485 

acc gac gag ttc gaa gca ate get gag etc ate aag gtg tgg cag gac 1603 
Thr Asp Glu Phe Glu Ala He Ala Glu Leu He Lys Val Trp Gin Asp 
490 495 500 

agg acc acc gat gta cgc ate ggc att ttg gca cgc acc cgt cct ttg 1651 
Arg Thr Thr Asp Val Arg He Gly He Leu Ala Arg Thr Arg Pro Leu 
505 510 515 

ate aac cgc gtg gtt aat gcg etc tct gag cag ggc ate gat gec gtc 1699 
He Asn Arg Val Val Asn Ala Leu Ser Glu Gin Gly He Asp Ala Val 
520 525 530 

aag acg caa aat gee gaa ctt gca gec cac gaa act gtc agt gta atg 1747 
Lys Thr Gin Asn Ala Glu Leu Ala Ala His Glu Thr Val Ser Val Met 
535 540 545 

aca atg cac gga get aaa ggc atg gag ttt acc cat gtc ate ttg ate 1795 
Thr Met His Gly Ala Lys Gly Met Glu Phe Thr His Val He Leu He 
550 555 560 565 

gga atg ggc cgt gac etc att cct ttg caa tac acc atg caa ggt tta 1843 
Gly Met Gly Arg Asp Leu He Pro Leu Gin Tyr Thr Met Gin Gly Leu 
570 ' 575 580 

ggc gag gee gag cgt aac gac gee caa cag cgc gaa cgc tec ttg etc 1891 
Gly Glu Ala Glu Arg Asn Asp Ala Gin Gin Arg Glu Arg Ser Leu Leu 
585 590 595 
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tac gtt gca get tct cgt gca cgt gat gec ctt gtt etc acc acg cat 
Tyr Val Ala Ala Ser Arg Ala Arg Asp Ala Leu Val Leu Thr Thr His 
600 605 610 



1939 



act gag cct teg gag ttg ctg ccg egg gtt tagagcacca agtaactaaa 
Thr Glu Pro Ser Glu Leu Leu Pro Arg Val 
615 620 



1989 



gtt 



1992 



<210> 48 
<211> 623 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 48 

Val Glu Leu Pro Ser Pro Gly Glu Ala Leu Ala His Ala Gly His Thr 
1.5 10 15 

Pro Glu Val Leu Glu Ala Glu Leu Gly lie Asp Pro Ala Ala Thr Arg 
20 25 30 

lie Val Leu Glu Leu Ala Ser Glu Asp Asp lie Ala Ala Ala Leu Pro 
35 40 45 

Ser Ser Pro Thr Trp Glu Lys Asp Ala Leu lie Gly Leu Val Ala Gly 
50 55 '60 

Leu Ser lie Glu Asp lie Arg Glu Ser Leu Ala lie Pro Ala Pro Ser 
65 70 75 80 

Thr Glu Pro Asp Thr Arg Ser Glu Asp Thr Arg Leu lie Ala Gly Leu 
85 90 95 

Lys Thr Pro Ala Ala Gin Met Asp Phe Ala Tyr Leu Asp Thr Pro Asn 
100 105 110 

Ser Asn Asp Leu Arg Arg Val lie Glu Thr Glu Gly Phe Asp Ser Trp 
115 120 125 

Arg Val Tyr lie Asp Pro Ser Gin Arg Ser Leu Val Thr Arg Asn Phe 
130 135 140 

Ser Gly Ser Gly Arg Val Phe Gly Gly Ala Gly Thr Gly Lys Thr Val 
145 150 155 160 

Val Val Val His Arg Ala Asn Arg Leu Val Thr Ser Asp Gly His Leu 
165 170 175 

Glu Thr Asp Asp Lys Thr Pro Arg Val Leu Leu Thr Thr Tyr Thr Arg 
180 185 190 

Gly Leu Ala Asp Ala Leu Lys Ser Ser Met Asn Ala Leu Asn Pro Thr 
195 200 205 

Phe Pro Glu Ala Glu Lys Pro Gly Ser Pro Gly Leu Trp- lie Ser Gly 
210 215 220 



lie Asp Ala Leu Ala Asn Lys Val Val Ala Leu Ala Asn Thr Ala Glu 
225 230 235 240 
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Arg Glu Ala Ala 



Thr Pro Phe lie 
260 

lie Ser Ala Asp 
275 

Phe Leu Ala Gin 
290 

Gin Glu Lys Asp 
305 

Leu Asn Arg Val 



Met Thr Ser Cys 
340 

Ser lie Ala Ala 
355 

Arg Leu Phe Asp 
370 

Gly His Trp Leu 
385 

lie Phe Leu Ala 



Val Leu Ser Arg 
420 

Leu Thr Leu Asn 
435 

Gly Met Leu Thr 
450 

lie Glu His Tyr 
465 

Gin Phe Glu Ser 



Lys Val Trp Gin 
500 

Arg Thr Arg Pro 
515 

Gly lie Asp Ala 
530 

Thr Val Ser Val 
545 



Thr Thr Ala lie 
245 

Gly Asn Gly Glu 



Pro Gly Asp Leu 
280 

Glu Phe Glu Thr 
295 

Tyr Leu Arg Ala 
310 

Gin Arg Lys Lys 
325 

Ala Arg Glu Gly 



Asn lie Leu Glu 
360 

His Val Leu lie 
375 

Leu Leu Arg Ala 
390 

Glu Asp Ser His 
405 

Phe Gly lie Ser 



Tyr Arg Thr Thr 
440 

Gly Glu Trp Thr 
455 

Arg Ser Ala Arg 
470 

Glu Thr Asp Glu 
485 

Asp Arg Thr Thr 



Leu lie Asn Arg 
520 

Val Lys Thr Gin 
535 

Met Thr Met His 
550 



Leu Gly Arg Ala 
250 

Gin Glu Phe Trp 
265 

Ser Glu Glu lie 



Val He Leu Ala 
300 

Pro Arg Pro Gly 
315 

Val Trp Ala He 
330 

Lys Met Ser Trp 
345 

Gin Arg Ala Ala 



Asp Glu Ala Gin 
380 

Ala Val Ala Glu 
395 

Gin Arg He Tyr 
410 

Thr Arg Gly Arg 
425 

Ala Glu Asn Leu 



Asp Ala Glu Gly 
460 

Lys Gly Pro Lys 
475 

Phe Glu Ala He 
490 

Asp Val Arg He 
505 

Val Val Asn Ala 



Asn Ala Glu Leu 
540 

Gly Ala Lys Gly 
555 



Ala Gly Arg He 
255 

He Asp Ala lie 
270 

Ser Asn Thr Glu 
285 

Arg Gly He Thr 



Arg Gly Thr Pro 
320 

He Gin Gin Phe 
335 

Pro Ala Leu Ser 
350 

Ala Gly Gin Gly 
365 

Asp Phe His Ala 



Gly Pro Asn Asp 
400 

Gly Gin His His 
415 

Ala Ser Lys Arg 
430 

Ser Tyr Ala Leu 
445 

Glu Thr Asp Thr 



Pro His Leu Tyr 
48 0 

Ala Glu Leu He 
495 

Gly lie Leu Ala 
510 

Leu Ser Glu Gin 
525 

Ala Ala His Glu 



Met Glu Phe Thr 
560 
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His Val lie Leu 



Thr Met Gin Gly 
580 

Glu Arg Ser Leu 
595 

Val Leu Thr Thr 
610 



lie Gly Met Gly 
565 

Leu Gly Glu Ala 



Leu Tyr Val Ala 
600 

His Thr Glu Pro 
615 



Arg Asp Leu lie 
570 

Glu Arg Asn Asp 
585 

Ala Ser Arg Ala 



Ser Glu Leu Leu 
620 



Pro Leu Gin Tyr 
575 

Ala Gin Gin Arg 
590 

Arg Asp Ala Leu 
605 

Pro Arg Val 



<210> 49 
<211> 2884 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2884) 
<223> RXN02764 

<400> 49 

cttgcaggag ttctctgaga acaacgatcc gaatgttatt tcgaacctaa acagggtgga 60 

atcgacactc gtgtcgtatg tttctgacaa gatttgaggt atg teg gaa tac aaa 115 

Met Ser Glu Tyr Lys 
1 5 

cca ccc att cca teg gat cca caa gtt egg ctg att aag cca aca tec 163 
Pro Pro lie Pro Ser Asp Pro Gin Val Arg Leu lie Lys Pro Thr Ser 
10 15 20 

aag ctt cgt cct cgt teg tgg gag ggc gaa gtt teg cat tta gtt aaa 211 
Lys Leu Arg Pro Arg Ser Trp Glu Gly Glu Val Ser His Leu Val Lys 
25 30 35 

caa ggc ace ggt ttg tgg egg gtg act ggt gag gcg ggc teg ggg gtg 259 
Gin Gly Thr Gly Leu Trp Arg Val Thr Gly Glu Ala Gly Ser Gly Val 
40 45 50 

age tec get gtt gtc gat act gtc ctt gaa cgc att cgc caa ggg tgg 307 
Ser Ser Ala Val Val Asp Thr Val Leu Glu Arg lie Arg Gin Gly Trp 
55 60 65 

gag ccg tea teg atg ttg gtt gtc gee acg teg aaa gag gcg gcg agt 355 
Glu Pro Ser Ser Met Leu Val Val Ala Thr Ser Lys Glu Ala Ala Ser 
70 75 80 85 

cgc ttg agg caa gag ate teg gaa tec gta gee cag atg gat tat gtg 403 
Arg Leu Arg Gin Glu lie Ser Glu Ser Val Ala Gin Met Asp Tyr Val 
90 95 100 

teg gag ggg ccg ttg gtg cga teg gtg cac teg gtg get ttc gcg ctg 451 
Ser Glu Gly Pro Leu Val Arg Ser Val His Ser Val Ala Phe Ala Leu 
105 110 115 

att cgt gat gcg teg gat gat gat gtg egg ttg att acg ggc get gag 499 
lie Arg Asp Ala Ser Asp Asp Asp Val Arg Leu lie Thr Gly Ala Glu 
120 125 130 
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caa gat gcg gtg att egg gag ttg ctg cgt ggt cat get gat gat ggt 547 
Gin Asp Ala Val lie Arg Glu Leu Leu Arg Gly His Ala Asp Asp Gly 
135 140 145 

cgt ggg ggg tgg ccg cag gag cag cgt gag ggt ttg egg atg gtg ggg 595 
Arg Gly Gly Trp Pro Gin Glu Gin Arg Glu Gly Leu Arg Met Val Gly 
150 155 160 165 

ttc get agg cag ttg cgt gac ttt ttg ctt cgt gcg gtg gag cgt ggt 643 
Phe Ala Arg Gin Leu Arg Asp Phe Leu Leu Arg Ala Val Glu Arg Gly 
170 175 180 

gtg ggc cct gat gag ttg gtg gaa ttg ggg gag cga ttt gag cgc gec 691 
Val Gly Pro Asp Glu Leu Val Glu Leu Gly Glu Arg Phe Glu Arg Ala 
185 190 195 

aat tgg gtt get gcg ggt gag ttc ctt cgt gag tac aag cag gtg atg 739 
Asn Trp Val Ala Ala Gly Glu Phe Leu Arg Glu Tyr Lys Gin Val Met 
200 205 210 

aag ctg teg ggg gcg cat agt ttt tct gcg tct gag ttg gtg act gaa 787 
Lys Leu Ser Gly Ala His Ser Phe Ser Ala Ser Glu Leu Val Thr Glu 
215 220 225 

gcg ctg cgt ggt cct gag ccg teg gtg aag tat cgc ggt gtg ttt att 835 
Ala Leu Arg Gly Pro Glu Pro Ser Val Lys Tyr Arg Gly Val Phe lie 
230 235 240 245 

gat gat gcg cag cat ttg gat ccg aag teg gcg gaa ctt gtg teg egg 883 
Asp Asp Ala Gin His Leu Asp Pro Lys Ser Ala Glu Leu Val Ser Arg 
250 255 260 

ttt ttc cct gag gcg gag ttg get gtg gtg gcg ggt gat ccg cag cag 931 
Phe Phe Pro Glu Ala Glu Leu Ala Val Val Ala Gly Asp Pro Gin Gin 
265 270 275 

teg gtg ttt agg ttc cgt ggt gcg aat ccg gat ttt etc acc aag ttg 979 
Ser Val Phe Arg Phe Arg Gly Ala Asn Pro Asp Phe Leu Thr Lys Leu 
280 285 290 

agt gtg gat cac gag gtg gtg ttg aag ggg agg agg aaa gcg teg aca 1027 
Ser Val Asp His Glu Val Val Leu Lys Gly Arg Arg Lys Ala Ser Thr 
295 300 305 

age att gtc gtg gca gag acc gag teg gcg cat gcg gac ctg ctt get 1075 
Ser lie Val Val Ala Glu Thr Glu Ser Ala His Ala Asp Leu Leu Ala 
310 315 320 325 

gac acg gtg egg cgc gcg cat etc att gat ggg cgc age tgg teg gag 1123 
Asp Thr Val Arg Arg Ala His Leu lie Asp Gly Arg Ser Trp Ser Glu 
330 335 340 

ate get gtt ate gtg cgc teg gee ggc atg att gcg ccg att tgg cgc 1171 
lie Ala Val lie Val Arg Ser Ala Gly Met lie Ala Pro lie Trp Arg 
345 350 355 

acc ctg ctg gee gee ggc gtg ccc gtg cac ate age ccg act gat gtg 1219 
Thr Leu Leu Ala Ala Gly Val Pro Val His lie Ser Pro Thr Asp Val 
360 365 370 
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gtg etc gec gaa caa cgt ate gtt gee gca atg att etc ggg ctg cgc 1267 

Val Leu Ala Glu Gin Arg lie Val Ala Ala Met lie Leu Gly Leu Arg 
375 380 385 

gcg ctg acg gaa teg etc aac gee ate gag ttg gag gat ctt etc eta 1315 

Ala Leu Thr Glu Ser Leu Asn Ala lie Glu Leu Glu Asp Leu Leu Leu 
390 395 400 405 

gga ccg ate ggt ggc gec gat ccg gtg act ctg cgt cgt ttg ctg cgc 1363 

Gly Pro lie Gly Gly Ala Asp Pro Val Thr Leu Arg Arg Leu LeU Arg 

410 415 420 

ggg ttg egg cag gcg gag atg aag atg ggt ggg cag agg cga gcg ate 1411 

Gly Leu Arg Gin Ala Glu Met Lys Met Gly Gly Gin Arg Arg Ala lie 

425 430 435 

gag gtg etc aga age ctg etc gca gag teg gat gcg gag atg ttg ggc 1459 

Glu Val Leu Arg Ser Leu Leu Ala Glu Ser Asp Ala Glu Met Leu Gly 
440 445 450 

ttt ttg ace gat cgt gag ctg aat ttg etc gag egg gtg cga tct gtg 1507 

Phe Leu Thr Asp Arg Glu Leu Asn Leu Leu Glu Arg Val Arg Ser Val 
455 460 465 

ttg gaa gcg ggt cgt gaa gcg etc gcg gaa cac ggc agt ate gaa gag 1555 

Leu Glu Ala Gly Arg Glu Ala Leu Ala Glu His Gly Ser lie Glu Glu 
470 475 480 485 

gtg ttg tgg gcg ctg tgg teg gcg ace gat ctg teg aac teg ttg tec 1603 

Val Leu Trp Ala Leu Trp Ser Ala Thr Asp Leu Ser Asn Ser Leu Ser 

490 495 500 

gcg ate age ctt cga ggc ggc gca teg ggg tec cag gee gat cgc gat 1651 

Ala lie Ser Leu Arg Gly Gly Ala Ser Gly Ser Gin Ala Asp Arg Asp 

505 510 515 

ttg gat gcg atg atg gcg ctt ttc gac gee gee ggc gac tac gtg gag 1699 

Leu Asp Ala Met Met Ala Leu Phe Asp Ala Ala Gly Asp Tyr Val Glu 
520 525 530 

cgc tac ccg tea gcg ggc gtg egg agt ttc att ctg cat att tct gag 1747 

Arg Tyr Pro Ser Ala Gly Val Arg Ser Phe lie Leu His lie Ser Glu 
535 540 545 

cag gaa ctt ccg ace ggc atg cgt gag cga cgc ggc gcg ate ccg gag 1795 

Gin Glu Leu Pro Thr Gly Met Arg Glu Arg Arg Gly Ala lie Pro Glu 
550 555 560 565 

gee gtc gag gtg ctg acg gcg cac gcg acg acg ggt cgt gag tgg aag 1843 

Ala Val Glu Val Leu Thr Ala His Ala Thr Thr Gly Arg Glu Trp Lys 

570 575 580 

cgc gtg ate gtt get gag gtg cag gag ggc agt tgg ccg teg etc ggt 1891 

Arg Val lie Val Ala Glu Val Gin Glu Gly Ser Trp Pro Ser Leu Gly 

585 590 595 

gaa act ggc acg ctg ctt ggt cag gaa gag ttc gtc gat ttg gtg gat 1939 

Glu Thr Gly Thr Leu Leu Gly Gin Glu Glu Phe Val Asp Leu Val Asp 
600 605 610 

gag ggt att gat ccc gat ate ate att tec cga tec gee gaa cga ctg 1987 
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Glu Gly lie 
615 

gcg gag gaa 
Ala Glu Glu 
630 

teg etc ctg 
Ser Leu Leu 



gaa ccc tec 
Glu Pro Ser 



gag ggg gag 
Glu Gly Glu 
680 

egg ttg ttg 
Arg Leu Leu 
695 

aat gat ccg 
Asn Asp Pro 
710 

agg ctt gcg 
Arg Leu Ala 



aat ctg cgc 
Asn Leu Arg 



teg ttg teg 
Ser Leu Ser 
760 

get gtg ttg 
Ala Val Leu 
775 

etc aag ggc 
Leu Lys Gly 
790 

gtc gat gcg 
Val Asp Ala 



ctg gcg aac 
Leu Ala Asn 



cga cgc ate 
Arg Arg lie 
840 

gat ttt acg 
Asp Phe Thr 



Asp Pro Asp 



cgc cga ctg 
Arg Arg Leu 
635 

gtt ace get 
Val Thr Ala 
650 

egg ttt ttg 
Arg Phe Leu 
665 

gaa get teg 
Glu Ala Ser 



teg att cct 
Ser lie Pro 



egg gat ccg 
Arg Asp Pro 
715 

gag gcg ggg 
Glu Ala Gly 
730 

act ccg teg 
Thr Pro Ser 
745 

ccg teg egg 
Pro Ser Arg 



gat cgt ttg 
Asp Arg Leu 



acc ttg gtg 
Thr Leu Val 
795 

gcg etc gee 
Ala Leu Ala 
810 

gtg ccg age 
Val Pro Ser 
825 

etc tea cgt 
Leu Ser Arg 



gaa gtg gga 
Glu Val Gly 



lie lie lie 
620 

ttc tac etc 
Phe Tyr Leu 



gtg aat tec 
Val Asn Ser 



gaa ttg ctg 
Glu Leu Leu 
670 

gcg ate gcg 
Ala lie Ala 
685 

gcg atg gtt 
Ala Met Val 
700 

cgt egg aag 
Arg Arg Lys 



att ccg ggt 
lie Pro Gly 



act gat gag 
Thr Asp Glu 
750 

att gag cag 
lie Glu Gin 
765 

gac agt gag 
Asp Ser Glu 
780 

cac gcg ttt 
His Ala Phe 



gaa gag aag 
Glu Glu Lys 



tgg teg cgc 
Trp Ser Arg 
830 

acc gat acc 
Thr Asp Thr 
845 

acg gag atg 
Thr Glu Met 



Ser Arg Ser 
625 

gee acc acc 
Ala Thr Thr 
640 

ccc gac tec 
Pro Asp Ser 
655 

agt caa ccg 
Ser Gin Pro 



gaa ccg gag 
Glu Pro Glu 



get gag ttg 
Ala Glu Leu 
705 

cag get gcg 
Gin Ala Ala 
720 

gcg aat cct 
Ala Asn Pro 
735 

gag ttg ate 
Glu Leu lie 



ttg ttg aat 
Leu Leu Asn 



gag gaa acg 
Glu Glu Thr 
785 

gcg gag gcg 
Ala Glu Ala 
800 

gtg acc age 
Val Thr Ser 
815 

gaa age acc 
Glu Ser Thr 



tgg ctg aag 
Trp Leu Lys 



gac gta teg 
Asp Val Ser 



Ala Glu Arg 



aga tec acc 
Arg Ser Thr 



gac gaa gtc 
Asp Glu Val 
660 

ate gtt gtt 
lie Val Val 
675 

gag att ggg 
Glu lie Gly 
690 

cgt cgt gtg 
Arg Arg Val 



agg cag ttg 
Arg Gin Leu 



gee gag tgg 
Ala Glu Trp 
740 

aag ggg gcg 
Lys Gly Ala 
755 

tgt ccg ctg 
Cys Pro Leu 
770 

ccg ate gcg 
Pro lie Ala 



gtc gee ggt 
Val Ala Gly 



gee tac atg 
Ala Tyr Met 
820 

gaa att get 
Glu lie Ala 
835 

act tct cgc 
Thr Ser Arg 
850 

gtg acc ate 
Val Thr lie 



Leu 



gaa 2035 

Glu 

645 

cgc 2083 
Arg 



etc 2131 
Leu 



cat 2179 
His 



gtg 2227 
Val 



teg 2275 

Ser 

725 

acg 2323 
Thr 



gtg 2371 
Val 



cgc 2419 
Arg 



atg 2467 
Met 



ggc 2515 

Gly 

805 

cag 2563 
Gin 



ttt 2611 
Phe 



gee 2659 
Ala 



gat 2707 
Asp 
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855 860 865 

gac tec gta teg ate cgt ggt cgc atg gac cgt ttg gag cga aac aaa 2755 
Asp Ser Val Ser lie Arg Gly Arg Met Asp Arg Leu Glu Arg Asn Lys 
870 875 880 885 

tec ggc gag ttg gtg gtt gtt gat ttc aaa acg ggc aaa act caa ate 2803 
Ser Gly Glu Leu Val Val Val Asp Phe Lys Thr Gly Lys Thr Gin lie 
890 895 900 

get gca aaa gac atg ggc gat cac cca cag ttg ttt gcg tat caa ttg 2851 
Ala Ala Lys Asp Met Gly Asp His Pro Gin Leu Phe Ala Tyr Gin Leu 
905 910 915 

gcg ttg teg aaa ggc gtg ctg cat ggt gac aaa 2884 
Ala Leu Ser Lys Gly Val Leu His Gly Asp Lys 
920 925 



<210> 50 
<211> 928 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Met Ser Glu Tyr Lys Pro Pro lie Pro Ser Asp Pro Gin Val Arg Leu 
1 5 10 15 

lie Lys Pro Thr Ser Lys Leu Arg Pro Arg Ser Trp Glu Gly Glu Val 
20 25 30 

Ser His Leu Val Lys Gin Gly Thr Gly Leu Trp Arg Val Thr Gly Glu 
35 40 45 

Ala Gly Ser Gly Val Ser Ser Ala Val Val Asp Thr Val Leu Glu Arg 
50 55 60 

lie Arg Gin Gly Trp Glu Pro Ser Ser Met Leu Val Val Ala Thr Ser 
65 70 75 80 

Lys Glu Ala Ala Ser Arg Leu Arg Gin Glu lie Ser Glu Ser Val Ala 
. 85 90 95 

Gin Met Asp Tyr Val Ser Glu Gly Pro Leu Val Arg Ser Val. His Ser 
100 105 110 

Val Ala Phe Ala Leu lie Arg Asp Ala Ser Asp Asp Asp Val Arg Leu 
115 120 125 

lie Thr Gly Ala Glu Gin Asp Ala Val lie Arg Glu Leu Leu Arg Gly 
130 135 140 

His Ala Asp Asp Gly Arg Gly, Gly Trp Pro Gin Glu Gin Arg Glu Gly 
145 150 155 160 

Leu Arg Met Val Gly Phe Ala Arg Gin Leu Arg Asp Phe Leu Leu Arg 
165 170 175 



Ala Val Glu Arg Gly Val Gly Pro Asp 
180 185 



Glu 



Leu Val Glu Leu Gly Glu 
190 
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Arg Phe Glu Arg 
195 

Tyr Lys Gin Val 
210 

Glu Leu Val Thr 
225 

Arg Gly Val Phe 



Glu Leu Val Ser 
260 

Gly Asp Pro Gin 
275 

Phe Leu Thr Lys 
290 

Arg Lys Ala Ser 
305 

Ala Asp Leu Leu 



Arg Ser Trp Ser 
340 

Ala Pro lie Trp 
355 

Ser Pro Thr Asp 
370 

lie Leu Gly Leu 
385 

Glu Asp Leu Leu 



Arg Arg Leu Leu 
420 

Gin Arg Arg Ala 
435 

Ala Glu Met Leu 
450 

Arg Val Arg Ser 
465 

Gly Ser lie Glu 



Ser Asn Ser Leu 
500 



Ala Asn Trp Val 
200 

Met Lys Leu Ser 
215 

Glu Ala Leu Arg 
230 

lie Asp Asp Ala 
245 

Arg Phe Phe Pro 



Gin Ser Val Phe 
280 

Leu Ser Val Asp 
295 

Thr Ser lie Val 
310 

Ala Asp Thr Val 
325 

Glu lie Ala Val 



Arg Thr Leu Leu 
360 

Val Val Leu Ala 
375 

Arg Ala Leu Thr 
390 

Leu Gly Pro lie 
405 

Arg Gly Leu Arg 



lie Glu Val Leu 
440 

Gly Phe Leu Thr 
455 

Val Leu Glu Ala 
470 

Glu Val Leu Trp 
485 

Ser Ala lie Ser 



Ala Ala Gly Glu 



Gly Ala His Ser 
220 

Gly Pro Glu Pro 
235 

Gin His Leu Asp 
250 

Glu Ala Glu Leu 
265 

Arg Phe Arg Gly 



His Glu Val Val 
300 

Val Ala Glu Thr 
315 

Arg Arg Ala His 
330 

lie Val Arg Ser 
345 

Ala Ala Gly Val 



Glu Gin Arg lie 
380 

Glu Ser Leu Asn 
395 

Gly Gly Ala Asp 
410 

Gin Ala Glu Met 
425 

Arg Ser Leu Leu 



Asp Arg Glu Leu 
460 

Gly Arg Glu Ala 
475 

Ala Leu Trp Ser 
490 

Leu Arg Gly Gly 
505 



Phe Leu Arg Glu 
205 

Phe Ser Ala Ser 



Ser Val Lys Tyr 
240 

Pro Lys Set* Ala 
255 

Ala Val Val Ala 
270 

Ala Asn Pro Asp 
285 

Leu Lys Gly Arg 



Glu Ser Ala His 
320 

Leu lie Asp Gly 
335 

Ala Gly Met lie 
350 

Pro Val His lie 
365 

Val Ala Ala Met 



Ala lie Glu Leu 
400 

Pro Val Thr Leu 
415 

Lys Met Gly Gly 
430 

Ala Glu Ser Asp 
445 

Asn Leu Leu Glu 



Leu Ala Glu His 
480 

Ala Thr Asp Leu 
495 

Ala Ser Gly Ser 
510 



Gin Ala Asp Arg Asp Leu Asp Ala Met Met Ala Leu Phe Asp Ala Ala 
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515 520 525 

Gly Asp Tyr Val Glu Arg Tyr Pro Ser Ala Gly Val Arg Ser Phe lie 
530 535 540 

Leu His lie Ser Glu Gin Glu Leu Pro Thr Gly Met Arg Glu Arg Arg 
545 550 555 560 

Gly Ala lie Pro Glu Ala Val Glu Val Leu Thr Ala His Ala Thr Thr 
565 570 575 

Gly Arg Glu Trp Lys Arg Val lie Val Ala Glu Val Gin Glu Gly Ser 
580 585 590 

Trp Pro Ser Leu Gly Glu Thr Gly Thr Leu Leu Gly Gin Glu Glu Phe 
595 600 605 

Val Asp Leu Val Asp Glu Gly lie Asp Pro Asp lie lie lie Ser Arg 
610 615 620 

Ser Ala Glu Arg Leu Ala Glu Glu Arg Arg Leu Phe Tyr Leu Ala Thr 
625 630 635 640 

Thr Arg Ser Thr Glu Ser Leu Leu Val Thr Ala Val Asn Ser Pro Asp 
645 650 655 

Ser Asp Glu Val Arg Glu Pro Ser Arg Phe Leu Glu Leu Leu Ser Gin 
660 665 670 

Pro lie Val Val Leu Glu Gly Glu Glu Ala Ser Ala lie Ala Glu Pro 
675 680 685 

Glu Glu lie Gly His Arg Leu Leu Ser lie Pro Ala Met Val Ala Glu 
690 695 700 

Leu Arg Arg Val Val Asn Asp Pro Arg Asp Pro Arg Arg Lys Gin Ala 
705 710 715 720 

Ala Arg Gin Leu Ser Arg Leu Ala Glu Ala Gly lie Pro Gly Ala Asn 
725 730 735 

Pro Ala Glu Trp Thr Asn Leu Arg Thr Pro Ser Thr Asp Glu Glu Leu 
740 745 750 

lie Lys Gly Ala Val Ser Leu Ser Pro Ser Arg lie Glu Gin Leu Leu 
755 760 765 

Asn Cys Pro Leu Arg Ala Val Leu Asp Arg Leu Asp Ser Glu Glu Glu 
770 775 780 

Thr Pro lie Ala Met Leu Lys Gly Thr Leu Val His Ala Phe Ala Glu 
785 790 795 800 

Ala Val Ala Gly Gly Val Asp Ala Ala Leu Ala Glu Glu Lys Val Thr 
805 810 815 

Ser Ala Tyr Met Gin Leu Ala Asn Val Pro Ser Trp Ser Arg Glu Ser 
820 825 830 



Thr Glu lie Ala Phe Arg Arg lie Leu Ser Arg Thr Asp Thr Trp Leu 
835 840 845 
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Lys Thr Ser Arg 
850 

Ser Val Thr lie 
865 

Leu Glu Arg Asn 



Gly Lys Thr Gin 
900 

Phe Ala Tyr Gin 
915 



Ala Asp Phe Thr 
855 

Asp Asp Ser Val 
870 

Lys Ser Gly Glu 
885 

lie Ala Ala Lys 



Leu Ala Leu Ser 
920 



Glu Val Gly Thr 
860 

Ser lie Arg Gly 
875 

Leu Val Val Val 
890 

Asp Met Gly Asp 
905 

Lys Gly Val Leu 



Glu Met Asp Val 



Arg Met Asp Arg 
880 

Asp Phe Lys Thr 
895 

His Pro Gin Leu 
910 

His Gly Asp Lys 
925 



<210> 51 
<211> 2884 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2884) 
<223> FRXA02764 

<400> 51 

cttgcaggag ttctctgaga acaacgatcc gaatgttatt tcgaacctaa acagggtgga 60 

atcgacactc gtgtcgtatg tttctgacaa gatttgaggt atg teg gaa tac aaa 115 

Met Ser Glu Tyr Lys 
1 5 

cca ccc att cca teg gat cca caa gtt egg ctg att aag cca aca tec 163 
Pro Pro lie Pro Ser Asp Pro Gin Val Arg Leu lie Lys Pro Thr Ser 
10 15 20 

aag ctt cgt cct cgt teg tgg gag ggc gaa gtt teg cat tta gtt aaa 211 
Lys Leu Arg Pro Arg Ser Trp Glu Gly Glu Val Ser His Leu Val Lys 
25 30 35 

caa ggc acc ggt ttg tgg egg gtg act ggt gag gcg ggc teg ggg gtg 259 
Gin Gly Thr Gly Leu Trp Arg Val Thr Gly Glu Ala Gly Ser Gly Val 
40 45 50 

age tec get- gtt gtc gat act gtc ctt gaa cgc att cgc caa ggg tgg 307 
Ser Ser Ala Val Val Asp Thr Val Leu Glu Arg lie Arg Gin Gly Trp 
55 60 65 

gag ccg tea teg atg ttg gtt gtc gee acg teg aaa gag gcg gcg agt 355 
Glu Pro Ser Ser Met Leu Val Val Ala Thr Ser Lys Glu Ala Ala Ser 
70 75 80 85 

cgc ttg agg caa gag ate teg gaa tec gta gee cag atg gat tat gtg 403 
Arg Leu Arg Gin Glu lie Ser Glu Ser Val Ala Gin Met Asp Tyr Val 
90 95 100 
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teg gag ggg ccg ttg gtg cga teg gtg cac teg gtg get ttc gcg ctg 451 
Ser Glu Gly Pro Leu Val Arg Ser Val His Ser Val Ala Phe Ala Leu 
105 110 115 

att cgt gat gcg teg gat gat gat gtg egg ttg att acg ggc get gag 499 
lie Arg Asp Ala Ser Asp Asp Asp Val Arg Leu lie Thr Gly Ala Glu 
120 125 130 

caa gat gcg gtg att egg gag ttg ctg cgt ggt cat get gat gat ggt 547 
Gin Asp Ala Val lie Arg Glu Leu Leu Arg Gly His Ala Asp Asp Gly 
135 140 145 

cgt ggg ggg tgg ccg cag gag cag cgt gag ggt ttg egg atg gtg ggg 595 
Arg Gly Gly Trp Pro Gin Glu Gin Arg Glu Gly Leu Arg Met Val Gly 
150 155 160 165 

ttc get agg cag ttg cgt gac ttt ttg ctt cgt gcg gtg gag cgt ggt 643 
Phe Ala Arg Gin Leu Arg Asp Phe Leu Leu Arg Ala Val Glu Arg Gly 
170 175 180 

gtg ggc cct gat gag ttg gtg gaa ttg ggg gag cga ttt gag cgc gee 691 
Val Gly Pro Asp Glu Leu Val Glu Leu Gly Glu Arg Phe Glu Arg Ala 
185 190 195 

aat tgg gtt get gcg ggt gag ttc ctt cgt gag tac aag cag gtg atg 739 
Asn Trp Val Ala Ala Gly Glu Phe Leu Arg Glu Tyr Lys Gin Val Met 
200 205 210 

aag ctg teg ggg gcg cat agt ttt tct gcg tct gag ttg gtg act gaa 787 
Lys Leu Ser Gly Ala His Ser Phe Ser Ala Ser Glu Leu Val Thr Glu 
215 220 225 

gcg ctg cgt ggt cct gag ccg teg gtg aag tat cgc ggt gtg ttt att 835 
Ala Leu Arg Gly Pro Glu Pro Ser Val Lys Tyr Arg Gly Val Phe lie 
230 235 240 245 

gat gat gcg cag cat ttg gat ccg aag teg gcg gaa ctt gtg teg egg 883 
Asp Asp Ala Gin His Leu Asp Pro Lys Ser Ala Glu Leu Val Ser Arg 
250 255 260 

ttt ttc cct gag gcg gag ttg get gtg gtg gcg ggt gat ccg cag cag 931 
Phe Phe Pro Glu Ala Glu Leu Ala Val Val Ala Gly Asp Pro Gin Gin 
265 270 275 

teg gtg ttt agg ttc cgt ggt gcg aat ccg gat ttt etc ace aag ttg 979 
Ser Val Phe Arg Phe Arg Gly Ala Asn Pro Asp Phe Leu Thr Lys Leu 
280 285 290 

agt gtg gat cac gag gtg gtg ttg aag ggg agg agg aaa gcg teg aca 1027 
Ser Val Asp His Glu Val Val Leu Lys Gly Arg Arg Lys Ala Ser Thr 
295 300 305 

age att gtc gtg gca gag acc gag teg gcg cat gcg gac ctg ctt get 1075 
Ser lie Val Val Ala Glu Thr Glu Ser Ala His Ala Asp Leu Leu Ala 
310 315 320 325 

gac acg gtg egg cgc gcg cat etc att gat ggg cgc age tgg teg gag 1123 
Asp Thr Val Arg Arg Ala His Leu lie Asp Gly Arg Ser Trp Ser Glu 
330 335 340 



ate get gtt ate gtg cgc teg gee ggc atg att gcg ccg att tgg cgc 



1171 
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lie Ala Val lie Val Arg Ser Ala Gly Met lie Ala Pro lie Trp Arg 
345 350 355 

acc ctg ctg gcc gcc ggc gtg ccc gtg cac ate age ccg act gat gtg 1219 

Thr Leu Leu Ala Ala Gly Val Pro Val His lie Ser Pro Thr Asp Val 
360 365 370 

gtg etc gcc gaa caa cgt ate gtt gcc gca atg att etc ggg ctg cgc 1267 

Val Leu Ala Glu Gin Arg lie Val Ala Ala Met lie Leu Gly Leu Arg 

375 380 385 

gcg ctg acg gaa teg etc aac gcc ate gag ttg gag gat ctt etc eta 1315 

Ala Leu Thr Glu Ser Leu Asn Ala lie Glu Leu Glu Asp Leu Leu Leu 

390 395 400 405 

gga ccg ate ggt ggc gcc gat ccg gtg act ctg cgt cgt ttg ctg cgc 1363 

Gly Pro lie Gly Gly Ala Asp Pro Val Thr Leu Arg Arg Leu Leu Arg 
410 415 420 

ggg ttg egg cag gcg gag atg aag atg ggt ggg cag agg cga gcg ate 1411 

Gly Leu Arg Gin Ala Glu Met Lys Met Gly Gly Gin Arg Arg Ala lie 
425 430 435 

gag gtg etc aga age ctg etc gca gag teg gat gcg gag atg ttg ggc 1459 

Glu Val Leu Arg Ser Leu Leu Ala Glu Ser Asp Ala Glu Met Leu Gly 
440 445 450 

ttt ttg acc gat cgt gag ctg aat ttg etc gag egg gtg cga tct gtg 1507 

Phe Leu Thr Asp Arg Glu Leu Asn Leu Leu Glu Arg Val Arg Ser Val 

455 460 465 

ttg gaa gcg ggt cgt gaa gcg etc gcg gaa cac ggc agt ate gaa gag 1555 

Leu Glu Ala Gly Arg Glu Ala Leu Ala Glu His Gly Ser lie Glu Glu 

470 475 480 485 

gtg ttg tgg gcg ctg tgg teg gcg acc gat ctg teg aac teg ttg tec 1603 

Val Leu Trp Ala Leu Trp Ser Ala Thr Asp Leu Ser Asn Ser Leu Ser 
490 495 500 

gcg ate age ctt cga ggc ggc gca teg ggg tec cag gcc gat cgc gat 1651 

Ala lie Ser Leu Arg Gly Gly Ala Ser Gly Ser Gin Ala Asp Arg Asp 
505 510 515 

ttg gat gcg atg atg gcg ctt ttc gac gcc gcc ggc gac tac gtg gag 1699 

Leu Asp Ala Met Met Ala Leu Phe Asp Ala Ala Gly Asp Tyr Val Glu 
520 525 530 

cgc tac ccg tea gcg ggc gtg egg agt ttc att ctg cat att tct gag 1747 

Arg Tyr Pro Ser Ala Gly Val Arg Ser Phe lie Leu His lie Ser Glu 

535 540 545 

cag gaa ctt ccg acc ggc atg cgt gag cga cgc ggc gcg ate ccg gag 1795 

Gin Glu Leu Pro Thr Gly Met Arg Glu Arg Arg Gly Ala lie Pro Glu 

550 555 560 565 

gcc gtc gag gtg ctg acg gcg cac gcg acg acg ggt cgt gag tgg aag 1843 

Ala Val Glu Val Leu Thr Ala His Ala Thr Thr Gly Arg Glu Trp Lys 
570 575 580 



cgc gtg ate gtt get gag gtg cag gag ggc agt tgg ccg teg etc ggt 
Arg Val He Val Ala Glu Val Gin Glu Gly Ser Trp Pro Ser Leu Gly 



1891 
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585 590 595 

gaa act ggc acg ctg ctt ggt cag gaa gag ttc gtc gat ttg gtg gat 1939 

Glu Thr Gly Thr Leu Leu Gly Gin Glu Glu Phe Val Asp Leu Val Asp 

600 605 610 

gag ggt att gat ccc gat ate ate att tec cga tec gec gaa cga ctg 1987 

Glu Gly lie Asp Pro Asp lie lie lie Ser Arg Ser Ala Glu Arg Leu 

615 620 625 

gcg gag gaa cgc cga ctg ttc tac etc gec acc acc aga tec acc gaa 2035 

Ala Glu Glu Arg Arg Leu Phe Tyr Leu Ala Thr Thr Arg Ser Thr Glu 

630 635 640 645 

teg etc ctg gtt acc get gtg aat tec ccc gac tec gac gaa gtc cgc 2083 

Ser Leu Leu Val Thr Ala Val Asn Ser Pro Asp Ser Asp Glu Val Arg 

650 655 660 

. gaa ccc tec egg ttt ttg gaa ttg ctg agt caa ccg ate gtt gtt etc 2131 

Glu Pro Ser Arg Phe Leu Glu Leu Leu Ser Gin Pro lie Val Val Leu 

665 670 675 

gag ggg gag gaa get teg gcg ate gcg gaa ccg gag gag att ggg cat 2179 

Glu Gly Glu Glu Ala Ser Ala lie Ala Glu Pro Glu Glu lie Gly His 

680 685 690 

egg ttg ttg teg att cct gcg atg gtt get gag ttg cgt cgt gtg gtg 2227 

Arg Leu Leu Ser lie Pro Ala Met Val Ala Glu Leu Arg Arg Val Val 

695 700 705 

aat gat ccg egg gat ccg cgt egg aag cag get gcg agg cag ttg teg 2275 

Asn Asp Pro Arg Asp Pro Arg Arg Lys Gin Ala Ala Arg Gin Leu Ser 

710 715 720 725 

agg ctt gcg gag gcg ggg att ccg ggt gcg aat cct gee gag tgg acg 2323 

Arg Leu Ala Glu Ala Gly lie Pro Gly Ala Asn Pro Ala Glu Trp Thr 

730 735 740 

aat ctg cgc act ccg teg act gat gag gag ttg ate aag ggg gcg gtg 2371 

Asn Leu Arg Thr Pro Ser Thr Asp Glu Glu Leu lie Lys Gly Ala Val 

745 750 755 

teg ttg teg ccg teg egg att gag cag ttg ttg aat tgt ccg ctg cgc 2419 

Ser Leu Ser Pro Ser Arg lie Glu Gin Leu Leu Asn Cys Pro Leu Arg 

760 765 770 

get gtg ttg gat cgt ttg gac agt gag gag gaa acg ccg ate gcg atg 24 67 

Ala Val Leu Asp Arg Leu Asp Ser Glu Glu Glu Thr Pro lie Ala Met 

775 780 785 

etc aag ggc acc ttg gtg cac gcg ttt gcg gag gcg gtc gee ggt ggc 2515 

Leu Lys Gly Thr Leu Val His Ala Phe Ala Glu Ala Val Ala Gly Gly 

790 795 800 805 

gtc gat gcg gcg etc gee gaa gag aag gtg acc age gec tac atg cag 2563 

Val Asp Ala Ala Leu Ala Glu Glu Lys Val Thr Ser Ala Tyr Met Gin 

810 815 820 



ctg gcg aac gtg ccg age tgg teg cgc gaa age acc gaa att get ttt 2611 
Leu Ala Asn Val Pro Ser Trp Ser Arg Glu Ser Thr Glu lie Ala Phe 
825 830 835 
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cga cgc ate 
Arg Arg lie 
840 

gat ttt acg 
Asp Phe Thr 
855 

gac tec gta 
Asp Ser Val 
870 

tec ggc gag 
Ser Gly Glu 



get gca aaa 
Ala Ala Lys 



gcg ttg teg 
Ala Leu Ser 
920 



etc tea cgt 
Leu Ser Arg 



gaa gtg gga 
Glu Val Gly 



teg ate cgt 
Ser lie Arg 
875 

ttg gtg gtt 
Leu Val Val 
890 

gac atg ggc 
Asp Met Gly 
905 

aaa ggc gtg 
Lys Gly Val 



ace gat acc 
Thr Asp Thr 
845 

acg gag atg 
Thr Glu Met 
860 

ggt cgc atg 
Gly Arg Met 



gtt gat ttc 
Val Asp Phe 



gat cac cca 
Asp His Pro 
910 

ctg cat ggt 
Leu His Gly 
925 



tgg ctg aag 
Trp Leu Lys 



gac gta teg 
Asp Val Ser 
865 

gac cgt ttg 
Asp Arg Leu 
880 

aaa acg ggc 
Lys Thr Gly 
895 

cag ttg ttt 
Gin Leu Phe 



gac aaa 
Asp Lys 



act tct cgc 
Thr Ser Arg 
850 

gtg acc ate 
Val Thr lie 



gag cga aad 
Glu Arg Asn 



aaa act caa 
Lys Thr Gin 
900 

gcg tat caa 
Ala Tyr Gin 
915 



gee 2659 
Ala 

gat 2707 
Asp 



aaa 2755 

Lys 

885 

ate 2803 
He 



ttg 2851 
Leu 



2884 



<210> 52 
<211> 928 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Met Ser Glu Tyr Lys Pro Pro He Pro Ser Asp Pro Gin Val Arg Leu 
15 10 15 

He Lys Pro Thr Ser Lys Leu Arg Pro Arg Ser Trp Glu Gly Glu Val 
20 25 30 

Ser His Leu Val Lys Gin Gly Thr Gly Leu Trp Arg Val Thr Gly Glu 
35 40 45 

Ala Gly Ser Gly Val Ser Ser Ala Val Val Asp Thr Val Leu Glu Arg 
50 55 60 

He Arg Gin Gly Trp Glu Pro Ser Ser Met Leu Val Val Ala Thr Ser 
65 70 75 80 

Lys Glu Ala Ala Ser Arg Leu Arg Gin Glu lie Ser Glu Ser Val Ala 
85 90 95 

Gin Met Asp Tyr Val Ser Glu Gly Pro Leu Val Arg Ser Val His Ser 
100 105 110 

Val Ala Phe Ala Leu lie Arg Asp Ala Ser Asp Asp Asp Val Arg Leu 
115 120 125 

He Thr Gly Ala Glu Gin Asp Ala Val He Arg Glu Leu Leu Arg Gly 
130 135 140 



His Ala Asp Asp Gly Arg Gly Gly Trp Pro Gin Glu Gin Arg Glu Gly 
145 150 155 160 
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Leu Arg Met Val 



Ala Val Glu Arg 
180 

Arg Phe Glu Arg 
195 

Tyr Lys Gin Val 
210 

Glu Leu Val Thr 
225 

Arg Gly Val Phe 



Glu Leu Val Ser 
260 

Gly Asp Pro Gin 
275 

Phe Leu Thr Lys 
290 

Arg Lys Ala Ser 
305 

Ala Asp Leu Leu 



Arg Ser Trp Ser 
340 

Ala Pro lie Trp 
355 

Ser Pro Thr Asp 
370 

lie Leu Gly Leu 
385 

Glu Asp Leu Leu 



Arg Arg Leu Leu 
420 

Gin Arg Arg Ala 
435 

Ala Glu Met Leu 
450, 

Arg Val Arg Ser 
465 



Gly Phe Ala Arg 
165 

Gly Val Gly Pro 



Ala Asn Trp Val 
200 

Met Lys Leu Ser 
215 

Glu Ala Leu Arg 
230 

lie Asp Asp Ala 
245 

Arg Phe Phe Pro 



Gin Ser Val Phe 
280 

Leu Ser Val Asp 
295 

Thr Ser lie Val 
310 

Ala Asp Thr Val 
325 

Glu lie Ala Val 



Arg Thr Leu Leu 
360 

Val Val Leu Ala 
375 

Arg Ala Leu Thr 
390 

Leu Gly Pro lie 
405 

Arg Gly Leu Arg 



He Glu Val Leu 
440 

Gly Phe Leu Thr 
455 

Val Leu Glu Ala 
470 



Gin Leu Arg Asp 
170 

Asp Glu Leu Val 
185 

Ala Ala Gly Glu 



Gly Ala His Ser 
220 

Gly Pro Glu Pro 
235 

Gin His Leu Asp 
250 

Glu Ala Glu Leu 
265 

Arg Phe Arg Gly 



His Glu Val Val 
300 

Val Ala Glu Thr 
315 

Arg Arg Ala His 
330 

He Val Arg Ser 
345 

Ala Ala Gly Val 



Glu Gin Arg He 
380 

Glu Ser Leu Asn 
395 

Gly Gly Ala Asp 
410 

Gin Ala Glu Met 
425 

Arg Ser Leu Leu 



Asp Arg Glu Leu 
460 

Gly Arg Glu Ala 
475 



Phe Leu Leu Arg 
175 

Glu Leu Gly Glu 
190 

Phe Leu Arg Glu 
205 

Phe Ser Ala Ser 



Ser Val Lys Tyr 
240 

Pro Lys Ser Ala 
255 

Ala Val Val Ala 
270 

Ala Asn Pro Asp 
285 

Leu Lys Gly Arg 



Glu Ser Ala His 
320 

Leu He Asp Gly 
335 

Ala Gly Met He 
350 

Pro Val His He 
365 

Val Ala Ala Met 



Ala He Glu Leu 
400 

Pro Val Thr Leu 
415 

Lys Met Gly Gly 
430 

Ala Glu Ser Asp 
445 

Asn Leu Leu Glu 



Leu Ala Glu His 
480 
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Gly Ser lie Glu 



Ser Asn Ser Leu 
500 

Gin Ala Asp Arg 
515 

Gly Asp Tyr Val 
530 

Leu His lie Ser 
545 

Gly Ala lie Pro 



Gly Arg Glu Trp 
580 

Trp Pro Ser Leu 
595 

Val Asp Leu Val 
610 

Ser Ala Glu Arg 
625 

Thr Arg Ser Thr 



Ser Asp Glu Val 
660 

Pro lie Val Val 
675 

Glu Glu lie Gly 
690 

Leu Arg Arg Val 
705 

Ala Arg Gin Leu 



Pro Ala Glu Trp 
740 

lie Lys Gly Ala 
755 

Asn Cys Pro Leu 
770 

Thr Pro lie Ala 
785 



Glu Val Leu Trp 
485 

Ser Ala lie Ser 



Asp Leu Asp Ala 
520 

Glu Arg Tyr Pro 
535 

Glu Gin Glu Leu 
550 

Glu Ala Val Glu 
565 

Lys Arg Val lie 



Gly Glu Thr Gly 
600 

Asp Glu Gly lie 
615 

Leu Ala Glu Glu 
630 

Glu Ser Leu Leu 
645 

Arg Glu Pro Ser 



Leu Glu Gly Glu 
680 

His Arg Leu Leu 
695 

Val Asn Asp Pro 
710 

Ser Arg Leu Ala 
725 

Thr Asn Leu Arg 



Val Ser Leu Ser 
760 

Arg Ala Val Leu 
775 

Met Leu Lys Gly 
790 



Ala Leu Trp Ser 
490 

Leu Arg Gly Gly 
505 

Met Met Ala Leu 



Ser Ala Gly Val 
540 

Pro Thr Gly Met 
555 

Val Leu Thr Ala 
570 

Val Ala Glu Val 
585 

Thr Leu Leu Gly 



Asp Pro Asp lie 
620 

Arg Arg Leu Phe 
635 

Val Thr Ala Val 
650 

Arg Phe Leu Glu 
665 

Glu Ala Ser Ala 



Ser lie Pro Ala 
700 

Arg Asp Pro Arg 
715 

Glu Ala Gly lie 
730 

Thr Pro Ser Thr 
745 

Pro Ser Arg lie 



Asp Arg Leu Asp 
780 

Thr Leu Val His 
795 



Ala Thr Asp Leu 
495 

Ala Ser Gly Ser 
510 

Phe Asp Ala Ala 
525 

Arg Ser Phe 1 lie 



Arg Glu Arg Arg 
560 

His Ala Thr Thr 
575 

Gin Glu Gly Ser 
590 

Gin Glu Glu Phe 
605 

lie lie Ser Arg 



Tyr Leu Ala Thr 
640 

Asn Ser Pro Asp 
655 

Leu Leu Ser Gin 
670 

lie Ala Glu Pro 
685 

Met Val Ala Glu 



Arg Lys Gin Ala 
720 

Pro Gly Ala Asn 
735 

Asp Glu Glu Leu 
750 

Glu Gin Leu Leu 
765 

Ser Glu Glu Glu 



Ala Phe Ala Glu 
800 



Ala Val Ala Gly Gly Val Asp Ala Ala Leu Ala Glu Glu Lys Val Thr 
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107 



805 



810 



815 



Ser Ala Tyr Met Gin Leu Ala Asn Val Pro Ser Trp Ser Arg Glu Ser 
820 825 830 

Thr Glu lie Ala Phe Arg Arg lie Leu Ser Arg Thr Asp Thr Trp Leu 

835 840 845 

Lys Thr Ser Arg Ala Asp Phe Thr Glu Val Gly Thr Glu Met Asp Val 
850 855 860 



Ser Val Thr lie Asp Asp Ser Val Ser lie Arg Gly Arg Met Asp Arg 
865 870 875 880 



Leu Glu Arg Asn Lys Ser Gly Glu 
885 

Gly Lys Thr Gin lie Ala Ala Lys 
900 

Phe Ala Tyr Gin Leu Ala Leu Ser 
915 920 



Leu Val Val Val Asp Phe Lys Thr 

890 895 

Asp Met Gly Asp His Pro Gin Leu 

905 910 

Lys Gly Val Leu His Gly Asp Lys 
925 



<210> 53 
<211> 2891 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (1) . . (2868) 

<223> RXA01736 



<400> 53 

acg gta tec acc tat gac tec tat gcg ggc acg ttg att aga gaa tac 48 

Thr Val Ser Thr Tyr Asp Ser Tyr Ala Gly Thr Leu lie Arg Glu Tyr 

15 10 15 

gga ttg ctg ctt cca gta gaa cct tec gca agg ttg ate aca caa acg 96 

Gly Leu Leu Leu Pro Val Glu Pro Ser Ala Arg Leu lie Thr Gin Thr 

20 25 30 

gag ctt tat cac ate get cgc aac gtg gtg aac aac tac gac ggt gag 144 

Glu Leu Tyr His lie Ala Arg Asn Val Val Asn Asn Tyr Asp Gly Glu 

35 40 45 



etc acc gee acc caa acg ccg gee act gtc acg gaa tac etc etc aag 192 
Leu Thr Ala Thr Gin Thr Pro Ala Thr Val Thr Glu Tyr Leu Leu Lys 
50 55 60 



ctg gta tec gaa atg gac aac cac atg gtt acc gca gag gat ate cgt 240 
Leu Val Ser Glu Met Asp Asn His Met Val Thr Ala Glu Asp lie Arg 
65 70 75 80 



gag gag tec gat ccg ttc att aag ctt ttc gac gaa etc ccc aag ggc 288 
Glu Glu Ser Asp Pro Phe lie Lys Leu Phe Asp Glu Leu Pro Lys Gly 
85 90 95 
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aag ggt cag cgc gac aac etc aac gec gaa atg acg aag tgg egg gat 336 
Lys Gly Gin Arg Asp Asn Leu Asn Ala Glu Met Thr Lys Trp Arg Asp 
100 105 110 

aca cag gtc get cgc etc cag tac ttg ccc etc gtg aag get ttg aaa 384 
Thr Gin Val Ala Arg Leu Gin Tyr Leu Pro Leu Val Lys Ala Leu Lys 
115 120 125 

gag gaa ctg cac aat cag get gtg gtg acg ttt ggt gag cag at^ tct 432 
Glu Glu Leu His Asn Gin Ala Val Val Thr Phe Gly Glu Gin Met Ser 
130 135 140 

aag gca get cat etc gca teg acg cat cct cag gtg ggc tat teg cag 480 
Lys Ala Ala His Leu Ala Ser Thr His Pro Gin Val Gly Tyr Ser Gin 
145 150 155 160 

agg cga egg ttc cgc gtt gtc atg ctt gat gag tat cag gac acc age 528 
Arg Arg Arg Phe Arg Val Val Met Leu Asp Glu Tyr Gin Asp Thr Ser 
165 170 175 

cac teg cag cgt gtg ttg ttg age agt ctt ttc ggt ggc acc gat cct 576 
His Ser Gin Arg Val Leu Leu Ser Ser Leu Phe Gly Gly Thr Asp Pro 
180 185 190 

ggt etc act gtt aat get gtg ggc gat cca atg cag gcg att tat ggt 624 
Gly Leu Thr Val Asn Ala Val Gly Asp Pro Met Gin Ala lie Tyr Gly 
195 200 205 

tgg cga ggt gcg aca gcg gcg aac ttg gag aat ttc gtt gac gat ttc 672 
Trp Arg Gly Ala Thr Ala Ala Asn Leu Glu Asn Phe Val Asp Asp Phe 
210 215 220 

ccc gtc ate cat etc gat gga aaa acg aga gca ccg aaa aac gag ttg 720 
Pro Val lie His Leu Asp Gly Lys Thr Arg Ala Pro Lys Asn Glu Leu 
225 230 235 240 

acc aca agt tgg cga aac cca cca gaa gtc etc acc ctt gee aac gca 768 
Thr Thr Ser Trp Arg Asn Pro Pro Glu Val Leu Thr Leu Ala Asn Ala 
245 250 255 

gtt teg egg gag gtg ctt ggg teg ccc gat gcg ccg act egg acg gtg 816 
Val Ser Arg Glu Val Leu Gly Ser Pro Asp Ala Pro Thr Arg Thr Val 
260 265 270 

cag ccg ctg cag cct egg gaa ggc gca ccg acc ggt gaa gtg teg etc 864 
Gin Pro Leu Gin Pro Arg Glu Gly Ala Pro Thr Gly Glu Val Ser Leu 
275 280 285 

gga tgg ttt ggt acg gcg gcg cag gaa cgt gag ttt gtg get gat gag 912 
Gly Trp Phe Gly Thr Ala Ala Gin Glu Arg Glu Phe Val Ala Asp Glu 
290 295 300 

atg gtg aag cat tgg aat gcg egg gag gag aag ggc aca ttt act get 960 
Met Val Lys His Trp Asn Ala Arg Glu Glu Lys Gly Thr Phe Thr Ala 
305 310 315 320 

gcg gtg ttg gtg cgt aag aag cgt cat teg gca ccg atg gcg gag gag 1008 
Ala Val Leu Val Arg Lys Lys Arg His Ser Ala Pro Met Ala Glu Glu 
325 330 335 
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ctg acc aag cgt ggc ate ccc gtg gag ate gtc gga ctg tct ggt ttg 1056 

Leu Thr Lys Arg Gly lie Pro Val Glu lie Val Gly Leu Ser Gly Leu 

340 345 350 

ttg gat ate cct gag att gee gat eta att tct eta gca act atg etc 1104 

Leu Asp lie Pro Glu lie Ala Asp Leu lie Ser Leu Ala Thr Met Leu 

355 360 365 

gtg cgt cct cac gat aat egg get gcg ttg cgt att ttg gcg ggc ccg 1152 

Val Arg Pro His Asp Asn Arg Ala Ala Leu Arg lie Leu Ala Gl^ Pro 
370 375 380 

cat gtg ggt ttg ggt gtg gcg gat ttg cag egg ttg cag ggt cgt gcg 1200 

His Val Gly Leu Gly Val Ala Asp Leu Gin Arg Leu Gin Gly Arg Ala 

385 390 395 400 

cgc aat att gcg ggt cgt gtg tct cgt gag cgt cga gag aag aac cca 1248 

Arg Asn lie Ala Gly Arg Val Ser Arg Glu Arg Arg Glu Lys Asn Pro 

405 410 415 

gat cca tta gcg gag ctt gat gcg att att gag gaa gcg act gcg att 1296 

Asp Pro Leu Ala Glu Leu Asp Ala lie lie Glu Glu Ala Thr Ala lie 

420 425 430 

gaa ccg gaa get gtg gtt ggt eta get gat gcg gtt gec gat ttg ggt 1344 

Glu Pro Glu Ala Val Val Gly Leu Ala Asp Ala Val Ala Asp Leu Gly 

435 440 445 

gag ggc gat cgt ttc age gag gag ggg ttg agt cgt ttg aag cga ctg 1392 

Glu Gly Asp Arg Phe Ser Glu Glu Gly Leu Ser Arg Leu Lys Arg Leu 
450 455 460 

gec act cag ttg cga tat ttg cgt aag tac age ttg ggt cgt teg gtg 1440 

Ala Thr Gin Leu Arg Tyr Leu Arg Lys Tyr Ser Leu Gly Arg Ser Val 

465 470 475 480 

gcg gac att ttt get gat att gaa act gtg ttc aat att cgc acg gag 1488 

Ala Asp lie Phe Ala Asp lie Glu Thr Val Phe Asn lie Arg Thr Glu 

485 490 495 

gtg ttg teg agg cag gat cct cac gee gat ggt get get gga acg gtg 1536 

Val Leu Ser Arg Gin Asp Pro His Ala Asp Gly Ala Ala Gly Thr Val 

500 505 510 

cat ttg gat aag ttc gca gaa gag gtc gca agt cac ggt ggc att ggg 1584- 

His Leu Asp Lys Phe Ala Glu Glu Val Ala Ser His Gly Gly lie Gly 

515 520 525 

ctg cct gag ctg ttg gac tat ttt gag etc gcg aag gat cag gaa gag 1632 

Leu Pro Glu Leu Leu Asp Tyr Phe Glu Leu Ala Lys Asp Gin Glu Glu 
530 535 540 

ggc ctt gag ccg ggt gag gtg acg gtt cgc age gat cgt gtg cag ate 1680 

Gly Leu Glu Pro Gly Glu Val Thr Val Arg Ser Asp Arg Val Gin lie 

545 550 555 560 

ctt act gtc cac aag get aag ggt ttg gag tgg gat ate gtt teg gtg 1728 

Leu Thr Val His Lys Ala Lys Gly Leu Glu Trp Asp lie Val Ser Val 

565 570 575 

ttg cat gee gat gcg teg acc tat gat gcg aag get teg acg tgg ttg 1776 
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Leu His Ala Asp Ala Ser Thr Tyr Asp Ala Lys Ala Ser Thr Trp Leu 
580 585 590 

aaa aat gtc acg atg ate ccg teg teg ctt cgt ggc gat gec ggg ace • 1824 
Lys Asn Val Thr Met lie Pro Ser Ser Leu Arg Gly Asp Ala Gly Thr 
595 600 605 

ggc gee cca gag atg gat ace tct gag gcg gac gat cgc aaa get ctg 1872 
Gly Ala Pro Glu Met Asp Thr Ser Glu Ala Asp Asp Arg Lys Ala Leu 
610 615 620 

gaa gat tec ggc aag gag tac acc agt gaa gtg cgt gag ggg tta egg 1920 
Glu Asp Ser Gly Lys Glu Tyr Thr Ser Glu Val Arg Glu Gly Leu Arg 
625 630 635 640 

gag gaa aat teg cga ctg ttt tat gtc ggt ate acg cgc age gaa egg 1968 
Glu Glu Asn Ser Arg Leu Phe Tyr Val Gly lie Thr Arg Ser Glu Arg 
645 650 655 

gtg ttg etc gtg acg ggt teg gcg ctt gat gaa agt ggc aca aag gcg 2016 
Val Leu Leu Val Thr Gly Ser Ala Leu Asp Glu Ser Gly Thr Lys Ala 
660 665 670 

aaa gtt ccc tac ggc cac ttg gag ate ctt egg gat aaa gcg ccg gag 2064 
Lys Val Pro Tyr Gly His Leu Glu lie Leu Arg Asp Lys Ala Pro Glu 
675 680 685 

tgc gtg gtg teg tgg tgg gaa ggg gaa gag ggg gac gtc gaa aag caa 2112 
Cys Val Val Ser Trp Trp Glu Gly Glu Glu Gly Asp Val Glu Lys Gin 
690 695 700 

aaa cct gcg gaa ggc gtc ttc ccg caa ctg etc gee get gac tec tec 2160 
Lys Pro Ala Glu Gly Val Phe Pro Gin Leu Leu Ala Ala Asp Ser Ser 
705 710 715 720 

ggc gcg gat ttg gtg cgc ggc ccg cgc gec gag cca aac aac gag ggc 2208 
Gly Ala Asp Leu Val Arg Gly Pro Arg Ala Glu Pro Asn Asn Glu Gly 
725 730 735 

ggg ctg gaa age ttg tgg gaa aaa gag gta age gcg ctt ate gac gaa 2256 
Gly Leu Glu Ser Leu Trp Glu Lys Glu Val Ser Ala Leu lie Asp Glu 
740 745 750 

cac cgc cgc ctt tec aac ccc ate gtc gaa gtc gaa acg ccc cgc gaa 2304 
His Arg Arg Leu Ser Asn Pro lie Val Glu Val Glu Thr Pro Arg Glu 
755 760 765 

etc acg gee acc gac etc gtc tct atg aaa aac aat ccc gaa cag ttc 2352 
Leu Thr Ala Thr Asp Leu Val Ser Met Lys Asn Asn Pro Glu Gin Phe 
770 775 780 

gee cga cga atg cgt cgc cct gtc ccg ttc aaa cca aac acc tac gca 2400 
Ala Arg Arg Met Arg Arg Pro Val Pro Phe Lys Pro Asn Thr Tyr Ala 
785 790 795 800 

aaa cgc ggc aca ctg ttc cac caa tgg etc gaa gat egg ttt ggc age 2448 
Lys Arg Gly Thr Leu Phe His Gin Trp Leu Glu Asp Arg Phe Gly Ser 
805 810 815 

acc gcg ctt etc gac gaa acc gag etc ccc ggc ate gac gag gac tac 2496 
Thr Ala Leu Leu Asp Glu Thr Glu Leu Pro Gly lie Asp Glu Asp Tyr 
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820 825 830 

teg gat gac gca ttc ate gaa etc cgc gac gcg ttc eta gga tct act 2544 
Ser Asp Asp Ala Phe lie Glu Leu Arg Asp Ala Phe Leu Gly Ser Thr 
835 840 845 

tgg gaa aac cgc aca ccg gaa ttc gtc gaa cat ccc ttc gaa gta acg 2592 
Trp Glu Asn Arg Thr Pro Glu Phe Val Glu His Pro Phe Glu Val Thr 
850 855 860 

ate ggc gaa cac gtc ate cgc ggc cgc atg gac gec gtc ttc cac ace 2640 
lie Gly Glu His Val lie Arg Gly Arg Met Asp Ala Val Phe His Thr 
865 870 875 880 

gat ggc acc tgg atg gtg gtc gac tgg aaa ace gga cgc ace cca ace 2688 
Asp Gly Thr Trp Met Val Val Asp Trp Lys Thr Gly Arg Thr Pro Thr 
885 890 895 

ggc ccc gaa atg gac gca gcg ate ate cag etc get gtc tat aga etc 2736 
Gly Pro Glu Met Asp Ala Ala lie lie Gin Leu Ala Val Tyr Arg Leu 
900 905 910 

gee tgg gca cga etc aaa ggc etc gaa cct gaa gaa gtc cgc gca gca 2784 
Ala Trp Ala Arg Leu Lys Gly Leu Glu Pro Glu Glu Val Arg Ala Ala 
915 920 925 

ttc cat tac gtc gee cac gat cac acc ttt gag ccg aac gat ctg ccg 2832 
Phe His Tyr Val Ala His Asp His Thr Phe Glu Pro Asn Asp Leu Pro 
930 935 940 

act caa gaa gaa eta gee egg ctg etc agt cag gaa tgatgegect 2878 

Thr Gin Glu Glu Leu Ala Arg Leu Leu Ser Gin Glu 
945 950 955 

aagatcaaac aag 2891 



<210> 54 
<211> 956 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Thr Val Ser Thr Tyr Asp Ser Tyr Ala Gly Thr Leu lie Arg Glu Tyr 
1-5 10 15 

Gly Leu Leu Leu Pro Val Glu Pro Ser Ala Arg Leu lie Thr Gin Thr 
20 25 30 

Glu Leu Tyr His lie Ala Arg Asn Val Val Asn Asn Tyr Asp Gly Glu 
35 40 45 

Leu Thr Ala Thr Gin Thr Pro Ala Thr Val Thr Glu Tyr Leu Leu Lys 
50 55 60 

Leu Val Ser Glu Met Asp Asn His Met Val Thr Ala Glu Asp lie Arg 
65 70 75 80 



Glu Glu Ser Asp Pro Phe lie Lys Leu Phe Asp Glu Leu Pro Lys Gly 
85 90 95 
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Lys Gly Gin Arg 
100 

Thr Gin Val Ala 
115 

Glu Glu Leu His 
130 

Lys Ala Ala His 
145 

Arg Arg Arg Phe 



His Ser Gin Arg 
180 

Gly Leu Thr Val 
195 

Trp Arg Gly Ala 
210 

Pro Val lie His 
225 

Thr Thr Ser Trp 



Val Ser Arg Glu 
260 

Gin Pro Leu Gin 
275 

Gly Trp Phe Gly 
290 

Met Val Lys His 
305 

Ala Val Leu Val 



Leu Thr Lys Arg 
340 

Leu Asp lie Pro 
355 

Val Arg Pro His 
370 

His Val Gly Leu 
385 

Arg Asn lie Ala 



Asp Pro Leu Ala 



Asp Asn Leu Asn 



Arg Leu Gin Tyr 
120 

Asn Gin Ala Val 
135 

Leu Ala Ser Thr 
150 

Arg Val Val Met 
165 

Val Leu Leu Ser 



Asn Ala Val Gly 
200 

Thr Ala Ala Asn 
215 

Leu Asp Gly Lys 
230 

Arg Asn Pro Pro 
245 

Val Leu Gly Ser 



Pro Arg Glu Gly 
280 

Thr Ala Ala Gin 
295 

Trp Asn Ala Arg 
310 

Arg Lys Lys Arg 
325 

Gly He Pro Val 



Glu He Ala Asp 
360 

Asp Asn Arg Ala 
375 

Gly Val Ala Asp 
390 

Gly Arg Val Ser 
405 

Glu Leu Asp Ala 



Ala Glu Met Thr 
105 

Leu Pro Leu Val 



Val Thr Phe Gly 
140 

His Pro Gin Val 
155 

Leu Asp Glu Tyr 
170 

Ser Leu Phe Gly 
185 

Asp Pro Met Gin 



Leu Glu Asn Phe 
220 

Thr Arg Ala Pro 
235 

Glu Val Leu Thr 
250 

Pro Asp Ala Pro 
265 

Ala Pro Thr Gly 



Glu Arg Glu Phe 
300 

Glu Glu Lys Gly 
315 

His Ser Ala Pro 
330 

Glu He Val Gly 
345 

Leu He Ser Leu 



Ala Leu Arg He 
380 

Leu Gin Arg Leu 
395 

Arg Glu Arg Arg 
410 

He lie Glu Glu 



Lys Trp Arg Asp 
110 

Lys Ala Leu Lys 
125 

Glu Gin Met Ser 



Gly Tyr Ser*' Gin 
160 

Gin Asp Thr Ser 
175 

Gly Thr Asp Pro 
190 

Ala He Tyr Gly 
205 

Val Asp Asp Phe 



Lys Asn Glu Leu 
240 

Leu Ala Asn Ala 
255 

Thr Arg Thr Val 
270 

Glu Val Ser Leu 
285 

Val Ala Asp Glu 



Thr Phe Thr Ala 
320 

Met Ala Glu Glu 
335 

Leu Ser Gly Leu 
350 

Ala Thr Met Leu 
365 

Leu Ala Gly Pro 



Gin Gly Arg Ala 
400 

Glu Lys Asn Pro 
415 

Ala Thr Ala He 
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420 425 430 

Glu Pro Glu Ala Val Val Gly Leu Ala Asp Ala Val Ala Asp Leu Gly 
435 440 445 

Glu Gly Asp Arg Phe Ser Glu Glu Gly Leu Ser Arg Leu Lys Arg Leu 
450 455 460 

Ala Thr Gin Leu Arg Tyr Leu Arg Lys Tyr Ser Leu Gly Arg Ser Val 
465 470 475 1 480 

Ala Asp lie Phe Ala Asp lie Glu Thr Val Phe Asn lie Arg Thr Glu 
485 490 495 

Val Leu Ser Arg Gin Asp Pro His Ala Asp Gly Ala Ala Gly Thr Val 
500 505 510 

His Leu Asp Lys Phe Ala Glu Glu Val Ala Ser His Gly Gly lie Gly 
515 520 525 

Leu Pro Glu Leu Leu Asp Tyr Phe Glu Leu Ala Lys Asp Gin Glu Glu 
530 535 540 

Gly Leu Glu Pro Gly Glu Val Thr Val Arg Ser Asp Arg Val Gin lie 
545 550 555 560 

Leu Thr Val His Lys Ala Lys Gly Leu Glu Trp Asp lie Val Ser Val 
565 570 575 

Leu His Ala Asp Ala Ser Thr Tyr Asp Ala Lys Ala Ser Thr Trp Leu 
580 585 590 

Lys Asn Val Thr Met lie Pro Ser Ser Leu Arg Gly Asp Ala Gly Thr 
595 600 605 

Gly Ala Pro Glu Met Asp Thr Ser Glu Ala Asp Asp Arg Lys Ala Leu 
610 615 620 

Glu Asp Ser Gly Lys Glu Tyr Thr Ser Glu Val Arg Glu Gly Leu Arg 
625 ' 630 635 640 

Glu Glu Asn Ser Arg Leu Phe Tyr Val Gly lie Thr Arg Ser Glu Arg 
645 650 655 

Val Leu Leu Val Thr Gly Ser Ala Leu Asp Glu Ser Gly Thr Lys Ala 
660 665 670 

Lys Val Pro Tyr Gly His Leu Glu lie Leu Arg Asp Lys Ala Pro Glu 
675 680 685 

Cys Val Val Ser Trp Trp Glu Gly Glu Glu Gly Asp Val Glu Lys Gin 
690 695 700 

Lys Pro Ala Glu Gly Val Phe Pro Gin Leu Leu Ala Ala Asp Ser Ser 
705 710 715 720 

Gly Ala Asp Leu Val Arg Gly Pro Arg Ala Glu Pro Asn Asn Glu Gly 
725 730 735 

Gly Leu Glu Ser Leu Trp Glu Lys Glu Val Ser Ala Leu lie Asp Glu 
740 745 750 
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His Arg Arg Leu Ser Asn Pro lie Val Glu Val Glu Thr Pro Arg Glu 
755 760 765 

Leu Thr Ala Thr Asp Leu Val Ser Met Lys Asn Asn Pro Glu Gin Phe 
770 775 780 

Ala Arg Arg Met Arg Arg Pro Val Pro Phe Lys Pro Asn Thr Tyr Ala 
785 790 795 800 

Lys Arg Gly Thr Leu Phe His Gin Trp Leu Glu Asp Arg Phe Gly Ser 
805 810 815 

Thr Ala Leu Leu Asp Glu Thr Glu Leu Pro Gly lie Asp Glu Asp Tyr 
820 825 " 830 

Ser Asp Asp Ala Phe lie Glu Leu Arg Asp Ala Phe Leu Gly Ser Thr 
835 840 845 

Trp Glu Asn Arg Thr Pro Glu Phe Val Glu His Pro Phe Glu Val Thr 
850 855 860 

lie Gly Glu His Val lie Arg Gly Arg Met Asp Ala Val Phe His Thr 
865 870 875 880 

Asp Gly Thr Trp Met Val Val Asp Trp Lys Thr Gly Arg Thr Pro Thr 
885 890 895 

Gly Pro Glu Met Asp Ala Ala lie lie Gin Leu Ala Val Tyr Arg Leu 
900 905 910 

Ala Trp Ala Arg Leu Lys Gly Leu Glu Pro Glu Glu Val Arg Ala Ala 
915 920 925 

Phe His Tyr Val Ala His Asp His Thr Phe Glu Pro Asn Asp Leu Pro 
930 935 940 

Thr Gin Glu Glu Leu Ala Arg Leu Leu Ser Gin Glu 
945 950 955 



<210> 55 
<211> 2412 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2389) 
<223> RXA00095 

<400> 55 

ctgatctcga agttgtcacc tgcattagtc atgcacacta ttctgccacg tctggctgtc 60 

gactatgcgt gtccacccca cctagtaggt tattggggta atg aat act tct cct 115 

Met Asn Thr Ser Pro 
1 5 



ttt acc cca ggt tec ccc gat etc ate gat ggc ttg aat gag caa cag 
Phe Thr Pro Gly Ser Pro Asp Leu lie Asp Gly Leu Asn Glu Gin Gin 
10 15 20 



163 
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cgt get get gtg gag cat ate ggt tct ccg ctg ctg att gtc get ggt 211 

Arg Ala Ala Val Glu His lie Gly Ser Pro Leu Leu lie Val Ala Gly 

25 3.0 35 

get ggt tea ggc aag act get gtg ttg ace agg cgt att get tat tta 259 

Ala Gly Ser Gly Lys Thr Ala Val Leu Thr Arg Arg lie Ala Tyr Leu 

40 45 50 

atg cgt tac cgt ggt gtg cat ccg cag caa att ttg gec att acc ttt 307 

Met Arg Tyr Arg Gly Val His Pro Gin Gin lie Leu Ala lie Thr Phe 

55 60 65 

acc aat aag get gec get gag atg cgt gag cgt gtc agt cag ctg gtg 355 

Thr Asn Lys Ala Ala Ala Glu Met Arg Glu Arg Val Ser Gin Leu Val 
70 75 80 85 

ggc ccg gtt gcg gag cgc atg tgg gtg get acg ttc cac teg gtg tgt 403 

Gly Pro Val Ala Glu Arg Met Trp Val Ala Thr Phe His Ser Val Cys 

90 95 100 

gtg cgt att ttg cgt cag cag gcg cag ttg gtg gag ggg ctg aac act 451 

Val Arg lie Leu Arg Gin Gin Ala Gin Leu Val Glu Gly Leu Asn Thr 

105 110 115 

aac ttc act att tat gat teg gat gat teg agg cgt ttg etc acg atg 499 

Asn Phe Thr lie Tyr Asp Ser Asp Asp Ser Arg Arg Leu Leu Thr Met 

120 125 130 

ate gec aag gat ctg gag ttg gat att aag aag ttc teg gcg cgt acg 547 

lie Ala Lys Asp Leu Glu Leu Asp lie Lys Lys Phe Ser Ala Arg Thr 

135 140 145 

ttg ctg ggt get att tct aat ttg aaa aat gag ttg gtt act ccg cag 595 

Leu Leu Gly Ala lie Ser Asn Leu Lys Asn Glu Leu Val Thr Pro Gin 
150 155 160 165 

gag get ctt gcg gat get gaa cgc acg cac aat cct tat gaa aca gtc 643 

Glu Ala Leu Ala Asp Ala Glu Arg Thr His Asn Pro Tyr Glu Thr Val 

170 175 180 

gtg gee agg gcg ttt teg gag tat cag age agg ctt cgc cgt gec aac 691 

Val Ala Arg Ala Phe Ser Glu Tyr Gin Ser Arg Leu Arg Arg Ala Asn 

185 190 195 

get gtg gat ttt gat gat ttg att ggg gag act gtt egg att ttc egg 739 

Ala Val Asp Phe Asp Asp Leu lie Gly Glu Thr Val Arg lie Phe Arg 

200 205 210 

gag cat cca cct gtt gcg gag tat tac cgc aga cgt ttc cgc cac gtg 787 

Glu His Pro Pro Val Ala Glu Tyr Tyr Arg Arg Arg Phe Arg His Val 

215 220 225 

ctg ate gat gag tat cag gac acc aac cac get cag tat gag ctg att 835 

Leu lie Asp Glu Tyr Gin Asp Thr Asn His Ala Gin Tyr Glu Leu lie 
230 235 240 245 

tct acg etc gtc ggc aag cct gac cag gat ccg tct gag ctg tgt gtt 883 

Ser Thr Leu Val Gly Lys Pro Asp Gin Asp Pro Ser Glu Leu Cys Val 

250 255 260 
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gtg ggt gat teg gat cag tct att tat get ttc cgt ggc gec acg ate 931 
Val Gly Asp Ser Asp Gin Ser lie Tyr Ala Phe Arg Gly Ala Thr lie 
265 270 275 

cgc aac att gaa gag ttt gag cgc gat ttc tec aac gec cgc ace att 979 
Arg Asn lie Glu Glu Phe Glu Arg Asp Phe Ser Asn Ala Arg Thr lie 
280 285 290 

ttg ctg gag cag aat tac cgt tec ace cag acg att ctt tct get gee 1027 
Leu Leu Glu Gin Asn Tyr Arg Ser Thr Gin Thr lie Leu Ser Aid Ala 
295 300 305 

aac gcg gtg att tct caa aat gag aac cgt cga cct aaa aac ctg tgg 1075 
Asn Ala Val lie Ser Gin Asn Glu Asn Arg Arg Pro Lys Asn Leu Trp 
310 315 320 325 

act gcg ctg ggg gag ggc gag cag ate att ggt tat gtt gec gac aat 1123 
Thr Ala Leu Gly Glu Gly Glu Gin lie lie Gly Tyr Val Ala Asp Asn 
330 335 340 

gag cac gat gaa gec cgt ttt att get agt gag ate gac aat tta gtt 1171 
Glu His Asp Glu Ala Arg Phe lie Ala Ser Glu lie Asp Asn Leu Val 
345 350 355 

gac cac ggc atg age tat tec gac ate gcg ate atg tac cgc acg aac 1219 
Asp His Gly Met Ser Tyr Ser Asp lie Ala lie Met Tyr Arg Thr Asn 
360 365 370 

aat tec teg cgc gca eta gag gat gtc ttc atg cgc ace ggc gtc ccc 1267 
Asn Ser Ser Arg Ala Leu Glu Asp Val Phe Met Arg Thr Gly Val Pro 
375 380 385 

tac aaa gta gtc ggc ggc acg aag ttc tac gaa cgc aaa gaa ate cgt 1315 
Tyr Lys Val Val Gly Gly Thr Lys Phe Tyr Glu Arg Lys Glu lie Arg 
390 395 400 405 

gac ate ate get tac ctg cgc gtt tta gaa aac ccc gat gac ace gtc 1363 
Asp lie lie Ala Tyr Leu Arg Val Leu Glu Asn Pro Asp Asp Thr Val 
410 415 420 

aac etc cgt cgc ate ate aac ace ccc aag cgc ggc ate ggc gat cgc 1411 
Asn Leu Arg Arg lie lie Asn Thr Pro Lys Arg Gly lie Gly Asp Arg 
425 430 435 

gcg cag gcg ttc ate gcg ctg cac age gag aac aat cag ate age ttc 1459 
Ala Gin Ala Phe lie Ala Leu His Ser Glu Asn Asn Gin lie Ser Phe 
440 445 450 

ggg caa gcg ctt etc gac gee gee etc ggc aag gtc gac ctg ctt gga 1507 
Gly Gin Ala Leu Leu Asp Ala Ala Leu Gly Lys Val Asp Leu Leu Gly 
455 460 465 

gcg cgc ggc aag aat gcg gcg att aag ttc aat gag ctt ttc gac gec 1555 
Ala Arg Gly Lys Asn Ala Ala lie Lys Phe Asn Glu Leu Phe Asp Ala 
470 475 480 485 

etc cgc tec gaa etc ccc ace atg gtc aat gag gtc acc ggc ctg cca 1603 
Leu Arg Ser Glu Leu Pro Thr Met Val Asn Glu Val Thr Gly Leu Pro 
490 495 500 



gac ate ggc caa gtc ate agt cgc ate etc gac ate act ggc tac aag 



1651 
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Asp lie Gly Gin Val lie Ser Arg lie Leu Asp lie Thr Gly Tyr Lys 

505 510 515 

gca gaa ctt gag gca tec aac gac cct caa gat ggc gca cgc eta gac 1699 

Ala Glu Leu Glu Ala Ser Asn Asp Pro Gin Asp Gly Ala Arg Leu Asp 

520 525 530 

aac ctg aac gag ctt gtc tec gtg gec cgc gag ttc tec tec gac gec 1747 

Asn Leu Asn Glu Leu Val Ser Val Ala Arg Glu Phe Ser Ser Asp Ala 

535 540 545 

gca aac cgc atg gtt aat gaa gtt cca gaa ggc gaa gec caa ccg ggc 1795 

Ala Asn Arg Met Val Asn Glu Val Pro Glu Gly Glu Ala Gin Pro Gly 

550 555 560 565 

age tta cag gca ttc ttg gag cga gtc tec ctg gtt gec gac gee gac 1843 

Ser Leu Gin Ala Phe Leu Glu Arg Val Ser Leu Val Ala Asp Ala Asp 

570 575 580 

caa ate ccc gat tec gac aac ggc gta gtc acc etc atg acc ctg cat 1891 

Gin lie Pro Asp Ser Asp Asn Gly Val Val Thr Leu Met Thr Leu His 

585 590 595 

acc gec aag ggc ctt gaa ttc ccc ate gtg ttc etc aca ggc tgg gaa 1939 

Thr Ala Lys Gly Leu Glu Phe Pro lie Val Phe Leu Thr Gly Trp Glu 

600 605 610 

gac gga cag ttc cca cac ctg cgt tec ctt ggt gat gee aaa gaa ctt 1987 

Asp Gly Gin Phe Pro His Leu Arg Ser Leu Gly Asp Ala Lys Glu Leu 

615 620 625 

gec gag gaa cgc cgc etc gec tac gtg ggt ate acc cgc gec cgc aag 2035 

Ala Glu Glu Arg Arg Leu Ala Tyr Val Gly lie Thr Arg Ala Arg Lys 

630 635 640 645 

cgc etc tac atg acc aga gee atg ctg cgt age tec tgg ggc aac ccg 2083 

Arg Leu Tyr Met Thr Arg Ala Met Leu Arg Ser Ser Trp Gly Asn Pro 

650 655 660 

gtg acc aac cca ccg tea cgt ttc etc caa gaa gtg ccc gca gaa etc 2131 

Val Thr Asn Pro Pro Ser Arg Phe Leu Gin Glu Val Pro Ala Glu Leu 

665 670 675 

ate gat tgg agg cgc gaa gaa ccc cag atg tct tec gec tgg get cct 2179 

lie Asp Trp Arg Arg Glu Glu Pro Gin Met Ser Ser Ala Trp Ala Pro 

680 685 690 

cga ccc acc cga age ate ccc acc aaa act cgc acc aac aat aag cag 2227 

Arg Pro Thr Arg Ser lie Pro Thr Lys Thr Arg Thr Asn Asn Lys Gin 

695 700 705 

ttg gat ctg teg gtg ggg gat cgc gtc aat cac gac aag tac ggc ttg 2275 

Leu Asp Leu Ser Val Gly Asp Arg Val Asn His Asp Lys Tyr Gly Leu 

710 715 720 725 

gga acc gtg etc tct tea gat ggc age ggc ccc cga gec acc gtc acc 2323 

Gly Thr Val Leu Ser Ser Asp Gly Ser Gly Pro Arg Ala Thr Val Thr 

730 735 740 



ate gat 
lie Asp 



ttc 
Phe 



ggt tec tec ggc aag gtt aga ttg atg ctt ctt ggt ggc 
Gly Ser Ser Gly Lys Val Arg Leu Met Leu Leu Gly Gly 



2371 
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745 750 755 

gtc ccg atg gag aag eta tagccccaat cacggcgcac acc 2412 
Val Pro Met Glu Lys Leu 
760 



<210> 56 
<211> 763 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Met Asn Thr Ser Pro Phe Thr Pro Gly Ser Pro Asp Leu lie Asp Gly 
15 10 15 

Leu Asn Glu Gin Gin Arg Ala Ala Val Glu His lie Gly Ser Pro Leu 
20 25 30 

Leu lie Val Ala Gly Ala Gly Ser Gly Lys Thr Ala Val Leu Thr Arg 
35 40 45 

Arg lie Ala Tyr Leu Met Arg Tyr Arg Gly Val His Pro Gin Gin lie 
50 55 60 

Leu Ala lie Thr Phe Thr Asn Lys Ala Ala Ala Glu Met Arg Glu Arg 
65 70 75 80 

Val Ser Gin Leu Val Gly Pro Val Ala Glu Arg Met Trp Val Ala Thr 
85 90 95 

Phe His Ser Val Cys Val Arg lie Leu Arg Gin Gin Ala Gin Leu Val 
100 105. 110 

Glu Gly Leu Asn Thr Asn Phe Thr lie Tyr Asp Ser Asp Asp Ser Arg 
115 120 125 

Arg Leu Leu Thr Met lie Ala Lys Asp Leu Glu Leu Asp lie Lys Lys 
130 135 140 

Phe Ser Ala Arg Thr Leu Leu Gly Ala lie Ser Asn Leu Lys Asn Glu 
145 150 155 160 

Leu Val Thr Pro Gin Glu Ala Leu Ala Asp Ala Glu Arg Thr His Asn 
165 170 175 

Pro Tyr Glu Thr Val Val Ala Arg Ala Phe Ser Glu Tyr Gin Ser Arg 
180 185 190 

Leu Arg Arg Ala Asn Ala Val Asp Phe Asp Asp Leu lie Gly Glu Thr 
195 200 205 

Val Arg lie Phe Arg Glu His Pro Pro Val Ala Glu Tyr Tyr Arg Arg 
210 215 220 

Arg Phe Arg His Val Leu lie Asp Glu Tyr Gin Asp Thr Asn His Ala 
225 230 235 240 



Gin Tyr Glu Leu lie Ser Thr Leu Val Gly Lys Pro Asp Gin Asp Pro 
245 250 255 
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Ser Glu Leu Cys 
260 

Arg Gly Ala Thr 
275 

Asn Ala Arg Thr 
290 

lie Leu Ser Ala 
305 

Pro Lys Asn Leu 



Tyr Val Ala Asp 
340 

lie Asp Asn Leu 
355 

Met Tyr Arg Thr 
370 

Arg Thr Gly Val 
385 

Arg Lys Glu lie 



Pro Asp Asp Thr 
420 

Gly lie Gly Asp 
435 

Asn Gin lie Ser 
450 

Val Asp Leu Leu 
465 ■ 

Glu Leu Phe Asp 



Val Thr Gly Leu 
500 

lie Thr Gly Tyr 
515 

Gly Ala Arg Leu 
530 

Phe Ser Ser Asp 
545 

Glu Ala Gin Pro 



Val Val Gly Asp 



lie Arg Asn lie 
280 

lie Leu Leu Glu 
295 

Ala Asn Ala Val 
310 

Trp Thr Ala Leu 
325 

Asn Glu His Asp 



Val Asp His Gly 
360 

Asn Asn Ser Ser 
375 

Pro Tyr Lys Val 
390 

Arg Asp lie lie 
405 

Val Asn Leu Arg 



Arg Ala Gin Ala 
440 

Phe Gly Gin Ala 
455 

Gly Ala Arg Gly 
470 

Ala Leu Arg Ser 
485 

Pro Asp lie Gly 



Lys Ala Glu Leu 
520 

Asp Asn Leu Asn 
535 

Ala Ala Asn Arg 
550 

Gly Ser Leu Gin 
565 



Ser Asp Gin Ser 
265 

Glu Glu Phe Glu 



Gin Asn Tyr Arg 
300 

lie Ser Gin Asn 
315 

Gly Glu Gly Glu 
330 

Glu Ala Arg Phe 
345 

Met Ser Tyr Ser 



Arg Ala Leu Glu 
380 

Val Gly Gly Thr 
395 

Ala Tyr Leu Arg 
410 

Arg lie lie Asn 
425 

Phe lie Ala Leu 



Leu Leu Asp Ala 
460 

Lys Asn Ala Ala 
475 

Glu Leu Pro Thr 
490 

Gin Val lie Ser 
505 

Glu Ala Ser Asn 



Glu Leu Val Ser 
540 

Met Val Asn Glu 
555 

Ala Phe Leu Glu 
570 



lie Tyr Ala Phe 
270 

Arg Asp Phe Ser 
285 

Ser Thr Gin Thr 



Glu Asn Arg Arg 
320 

Gin lie lie Gly 
335 

lie Ala Ser Glu 
350 

Asp lie Ala lie 
365 

Asp Val Phe Met 



Lys Phe Tyr Glu 
400 

Val Leu Glu Asn 
415 

Thr Pro Lys Arg 
430 

His Ser Glu Asn 
445 

Ala Leu Gly Lys 



lie Lys Phe Asn 
480 

Met Val Asn Glu 
495 

Arg lie Leu Asp 
510 

Asp Pro Gin Asp 
525 

Val Ala Arg Glu 



Val Pro Glu Gly 
560 

Arg Val Ser Leu 
575 



Val Ala Asp Ala Asp Gin He Pro Asp Ser Asp Asn Gly Val Val Thr 
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580 585 590 

Leu Met Thr Leu His Thr Ala Lys Gly Leu Glu Phe Pro lie Val Phe 
595 600 605 

Leu Thr Gly Trp Glu Asp Gly Gin Phe Pro His Leu Arg Ser Leu Gly 
610 615 620 

Asp Ala Lys Glu Leu Ala Glu Glu Arg Arg Leu Ala Tyr Val Gly lie 
625 630 635 1 640 

Thr Arg Ala Arg Lys Arg Leu Tyr Met Thr Arg Ala Met Leu Arg Ser 
645 650 655 

Ser Trp Gly Asn Pro Val Thr Asn Pro Pro Ser Arg Phe Leu Gin Glu 
660 665 670 

Val Pro Ala Glu Leu lie Asp Trp Arg Arg Glu Glu Pro Gin Met Ser 
675 680 685 

Ser Ala Trp Ala Pro Arg Pro ■ Thr Arg Ser lie Pro Thr Lys Thr Arg 
690 695 700 

Thr Asn Asn Lys Gin Leu Asp Leu Ser Val Gly Asp Arg Val Asn His 
705 710 715 720 

Asp Lys Tyr Gly Leu Gly Thr Val Leu Ser Ser Asp Gly Ser Gly Pro 
725 730 735 

Arg Ala Thr Val Thr lie Asp Phe Gly Ser Ser Gly Lys Val Arg Leu 
740 745 750 

Met Leu Leu Gly Gly Val Pro Met Glu Lys Leu 
755 760 



<210> 57 
<211> 1070 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (1) . . (1047) 

<223> RXN02819 

<400> 57 

aag ctg caa ate ggt gat gtc att gec atg cct ggt aga aaa cga cca 48 

Lys Leu Gin lie Gly Asp Val lie Ala Met Pro Gly Arg Lys Arg Pro 
15 10 15 

gtt etc gca gta gtg atg acg cct get aat cag age aga gat ccc cgc 96 
Val Leu Ala Val Val Met Thr Pro Ala Asn Gin Ser Arg Asp Pro Arg 
20 25 30 

cca tgg gtg acc acc gaa tct ggt tgg tea ggt cgt gtg gat gcg gaa 144 
Pro Trp Val Thr Thr Glu Ser Gly Trp Ser Gly Arg Val Asp Ala Glu 
35 40 45 

tec ttt act aat ccg ccg ate acc att ggg cat atg cgt ctg cct cgc 192 
Ser Phe Thr Asn Pro Pro lie Thr lie Gly His Met Arg Leu Pro Arg 
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50 55 60 

caa get att gaa gag cct cgc cgc aat gec egg cgc gtc cag gaa ctg 240 
Gin Ala lie Glu Glu Pro Arg Arg Asn Ala Arg Arg Val Gin Glu Leu 
65 70 75 80 

ttt agg cgt gag cac ttc aag cga ccc aac aag atg egg gag ttt get 288 
Phe Arg Arg Glu His Phe Lys Arg Pro Asn Lys Met Arg Glu Phe Ala 
85 90 95 

egg gtt cgt ccc aat gag gca gtg ace aaa ctg cgt aat get att egg 336 
Arg Val Arg Pro Asn Glu Ala Val Thr Lys Leu Arg Asn Ala lie Arg 
100 105 110 

gat cat gag gcg cat cat tgg cct gat egg gag cac ttg get cgc ace 384 
Asp His Glu Ala His His Trp Pro Asp Arg Glu His Leu Ala Arg Thr 
115 ' 120 125 

gcg gag cgt atg ate cgt aaa gaa cgt gat ctg get aag ttg ace ggc 432 
Ala Glu Arg Met lie Arg Lys Glu Arg Asp Leu Ala Lys Leu Thr Gly 
130 135 140 

aat gtg gat aaa gec agg gaa ace etc ggt agg acg ttt gag cgc att 480 
Asn Val Asp Lys Ala Arg Glu Thr Leu Gly Arg Thr Phe Glu Arg He 
145 150 155 160 

ttg teg ctg etc agt gaa atg gac tat gtg gat tac tct aat cca gat 528 
Leu Ser Leu Leu Ser Glu Met Asp Tyr Val Asp Tyr Ser Asn Pro Asp 
165 170 175 

aat cca gtg ate act gat gaa ggt gag cgt ttg gcg aaa ate cac agt 576 
Asn Pro Val He Thr Asp Glu Gly Glu Arg Leu Ala Lys He His Ser 
180 185 190 

gag gca gac ctg ttg gtt get cag tgc etc aag cgt ggc att tgg gac 624 
Glu Ala Asp Leu Leu Val Ala Gin Cys Leu Lys Arg Gly He Trp Asp 
195 200 205 

aac ctt gat ccc gca gag etc gee ggt gtg gtg agt atg tgc acg ttt 672 
Asn Leu Asp Pro Ala Glu Leu Ala Gly Val Val Ser Met Cys Thr Phe 
210 215 220 

gaa aat cgt cgc gaa ace ggt ggt gag get caa get gtc aca gag gec 720 
Glu Asn Arg Arg Glu Thr Gly Gly Glu Ala Gin Ala Val Thr Glu Ala 
225 230 235 240 

atg get gat tec atg aat age gtg gaa cgt att tgg ggt gag ctg gtt 768 
Met Ala Asp Ser Met Asn Ser Val Glu Arg He Trp Gly Glu Leu Val 
245 250 255 

gaa gat gag cgc cgt cac cgt ctg cca att act cgc cag ccg gaa gca 816 
Glu Asp Glu Arg Arg His Arg Leu Pro He Thr Arg Gin Pro Glu Ala 
260 265 270 

ggt ttt gee ace gcg ate cac cag tgg get tea ggt get ccg ctg gga 864 
Gly Phe Ala Thr Ala He His Gin Trp Ala Ser Gly Ala Pro Leu Gly 
275 280 285 

tat tgc atg get gcg gca gcg gaa aac ggc gcg gag ttg ace cct ggt 912 
Tyr Cys Met Ala Ala Ala Ala Glu Asn Gly Ala Glu Leu Thr Pro Gly 
290 295 300 
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gac ttc gtg cgctgg tgc cgt caa gtc ate gat ctt eta gag cag gtt 960 
Asp Phe Val Arg Trp Cys Arg Gin Val lie Asp Leu Leu Glu Gin Val 
305 310 315 320 

get aag act gee tac ttt gat gag acc aca egg aat get cgt cag get 1008 
Ala Lys Thr Ala Tyr Phe Asp Glu Thr Thr Arg Asn Ala Arg Gin Ala 
325 330 335 

att gat gcg att agg cgt gga gtt gtg gcg ate ggt tec tagegagcta 1057 
He Asp Ala He Arg Arg Gly Val Val Ala He Gly Ser 
340 345 

gctatgttcg age 1070 



<210> 58 
<211> 349 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Lys Leu Gin He Gly Asp Val He Ala Met Pro Gly Arg Lys Arg Pro 
15 10 15 

Val Leu Ala Val Val Met Thr Pro Ala Asn Gin Ser Arg Asp Pro Arg 
20 25 30 

Pro Trp Val Thr Thr Glu Ser Gly Trp Ser Gly Arg Val Asp Ala Glu 
35 40 45 

Ser Phe Thr Asn Pro Pro He Thr lie Gly His Met Arg Leu Pro Arg 
50 55 60 

Gin Ala He Glu Glu Pro Arg Arg Asn Ala Arg Arg Val Gin Glu Leu 
65 70 75 80 

Phe Arg Arg Glu His Phe Lys Arg Pro Asn Lys Met Arg Glu Phe Ala 
85 90 95 

Arg Val Arg Pro Asn Glu Ala Val Thr Lys Leu Arg Asn Ala He Arg 
100 105 110 

Asp His Glu Ala His His Trp Pro Asp Arg Glu His Leu Ala Arg Thr 
115 120 125 

Ala Glu Arg Met He Arg Lys Glu Arg Asp Leu Ala Lys Leu Thr Gly 
130 135 140 

Asn Val Asp Lys Ala Arg Glu Thr Leu Gly Arg Thr Phe Glu Arg lie 
145 150 155 160 

Leu Ser Leu Leu Ser Glu Met Asp Tyr Val Asp Tyr Ser Asn Pro Asp 
165 170 175 

Asn Pro Val He Thr Asp Glu Gly Glu Arg Leu Ala Lys lie His Ser 
180 185 190 



Glu Ala Asp Leu Leu Val Ala Gin Cys Leu Lys Arg Gly He Trp Asp 
195 200 205 
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Asn Leu Asp Pro Ala Glu Leu Ala Gly Val Val Ser Met Cys Thr Phe 
210 215 220 

Glu Asn Arg Arg Glu Thr Gly Gly Glu Ala Gin Ala Val Thr Glu Ala 
225 230 235 240 

Met Ala Asp Ser Met Asn Ser Val Glu Arg lie Trp Gly Glu Leu Val 
245 250 255 

Glu Asp Glu Arg Arg His Arg Leu Pro lie Thr Arg Gin Pro Glu Ala 
260 265 270 

Gly Phe Ala Thr Ala lie His Gin Trp Ala Ser Gly Ala Pro Leu Gly 
275 280 285 

Tyr Cys Met Ala Ala Ala Ala Glu Asn Gly Ala Glu Leu Thr Pro Gly 
290 295 300 

Asp Phe Val Arg Trp Cys Arg Gin Val lie Asp Leu Leu Glu Gin Val 
305 310 315 320 

Ala Lys Thr Ala Tyr Phe Asp Glu Thr Thr Arg Asn Ala Arg Gin Ala 
325 330 335 

He Asp Ala He Arg Arg Gly Val Val Ala He Gly Ser 
340 345 



<210> 59 
<211> 612 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (612) 
<223> FRXA02819 

<400> 59 

aag ctg caa ate ggt gat gtc att gec atg cct ggt aga aaa cga cca 48 

Lys Leu Gin He Gly Asp Val He Ala Met Pro Gly Arg Lys Arg Pro 
15 10 15 

gtt etc gca gta gtg atg acg cct get aat cag age aga gat ccc cgc 96 
Val Leu Ala Val Val Met Thr Pro Ala Asn Gin Ser Arg Asp Pro Arg 
20 25 30 

cca tgg gtg ace acc gaa tct ggt tgg tea ggt cgt gtg gat gcg gaa 14 4 
Pro Trp Val Thr Thr Glu Ser Gly Trp Ser Gly Arg Val Asp Ala Glu 
35 40 45 

tec ttt act aat ccg ccg ate acc att ggg cat atg cgt ctg cct cgc 192 
Ser Phe Thr Asn Pro Pro He Thr He Gly His Met Arg Leu Pro Arg 
50 55 60 

caa get att gaa gag cct cgc cgc aat gee egg cgc gtc cag gaa ctg 240 
Gin Ala lie Glu Glu Pro Arg Arg Asn Ala Arg Arg Val Gin Glu Leu 
65 70 75 80 



ttt agg cgt gag 
Phe Arg Arg Glu 



cac ttc 
His Phe 



aag cga ccc aac aag atg egg gag ttt get 288 
Lys Arg Pro Asn Lys Met Arg Glu Phe Ala 
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85 90 95 

egg gtt cgt ccc aat gag gca gtg acc aaa ctg cgt aat get att egg 336 

Arg Val Arg Pro Asn Glu Ala Val Thr Lys Leu Arg Asn Ala lie Arg 
100 105 110 

gat cat gag gcg cat cat tgg cct gat egg gag cac ttg get cgc acc 384 

Asp His Glu Ala His His Trp Pro Asp Arg Glu His Leu Ala Arg Thr 

115 120 125 

gcg gag cgt atg ate cgt aaa gaa cgt gat ctg get aag ttg acc ggc 432 

Ala Glu Arg Met lie Arg Lys Glu Arg Asp Leu Ala Lys Leu Thr Gly 
130 135 140 

aat gtg gat aaa gee agg* gaa acc etc ggt agg acg ttt gag cgc att 480 

Asn Val Asp Lys Ala Arg Glu Thr Leu Gly Arg Thr Phe Glu Arg lie 
145 150 155 160 

ttg teg ctg etc agt gaa atg gac tat gtg gat tac tct aat cca gat 528 

Leu Ser Leu Leu Ser Glu Met Asp Tyr Val Asp Tyr Ser Asn Pro Asp 
165 170 175 

aat cca gtg ate act gat gaa ggt gag cgt ttg gcg aaa ate cac agt 576 

Asn Pro Val lie Thr Asp Glu Gly Glu Arg Leu Ala Lys lie His Ser 
180 185 190 

gag gca gac ctg ttg gtt get cag tgc etc aag cgt * 612 

Glu Ala Asp Leu Leu Val Ala Gin Cys Leu Lys Arg 
195 200 



<210> 60 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Lys Leu Gin lie Gly Asp Val lie Ala Met Pro Gly Arg Lys Arg Pro 
15 10 15 

Val Leu Ala Val Val Met Thr Pro Ala Asn Gin Ser Arg Asp Pro Arg 
20 25 30 

Pro Trp Val Thr Thr Glu Ser Gly Trp Ser Gly Arg Val Asp Ala Glu 
35 40 45 

Ser Phe Thr Asn Pro Pro lie Thr lie Gly His Met Arg Leu Pro Arg 
50 55 60 

Gin Ala lie Glu Glu Pro Arg Arg Asn Ala Arg Arg Val Gin Glu Leu 
65 70 75 80 

Phe Arg Arg Glu His Phe Lys Arg Pro Asn Lys Met Arg Glu Phe Ala 
85 90 95 

Arg Val Arg Pro Asn Glu Ala Val Thr Lys Leu Arg Asn Ala lie Arg 
100 105 110 

Asp His Glu Ala His His Trp Pro Asp Arg Glu His Leu Ala Arg Thr 
115 120 125 
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Ala Glu Arg Met lie Arg Lys Glu Arg Asp Leu Ala Lys Leu Thr Gly 
130 135 140 

Asn Val Asp Lys Ala Arg Glu Thr Leu Gly Arg Thr Phe Glu Arg lie 
145 150 155 160 

Leu Ser Leu Leu Ser Glu Met Asp Tyr Val Asp Tyr Ser Asn Pro Asp 
165 170 175 

Asn Pro Val lie Thr Asp Glu Gly Glu Arg Leu Ala Lys lie His Ser 
180 185 190 

Glu Ala Asp Leu Leu Val Ala Gin Cys Leu Lys Arg 
195 200 



<210> 61 
<211> 1705 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1705) 
<223> RXA01157 

<400> 61 

cggatgctga acccaagtgg ggaggcgtcg ataagctata aacccgggcg cgccgacttc 60 



ggtgacgtgc tctagggcct agccaggtac ccttagaggc atg agt ttt tct gcc 

Met Ser Phe Ser Ala 
1 5 



115 



gaa aag ggc acc cac ctt tea gag ttc ata gca gac ctg ggc ttt gat 
Glu Lys Gly Thr His Leu Ser Glu Phe lie Ala Asp Leu Gly Phe Asp 
10 15 20 



163 



ctg gac gag ttc caa ate aaa ggc tgc cac get gtg gaa gaa gac cac 
Leu Asp Glu Phe Gin lie Lys Gly Cys His Ala Val Glu Glu Asp His 
25 30 35 



211 



ggt gtt tta gta tgt gcg ccc acc ggc gcg ggc aaa aca att gtt ggt 
Gly Val Leu Val Cys Ala Pro Thr Gly Ala Gly Lys Thr lie Val Gly 
40 45 50 



259 



gaa ttc gca gtg tec etc gca tta teg egg ggg aca aag tgt ttc tac 
Glu Phe Ala Val Ser Leu Ala Leu Ser Arg Gly Thr Lys Cys Phe Tyr 
55 60 65 



307 



acc acc ccc ate aaa gcg ctg age aac cag aag tac cac gat ttg gtg 
Thr Thr Pro lie Lys Ala Leu Ser Asn Gin Lys Tyr His Asp Leu Val 
70 75. 80 85 



355 



get aaa cac ggc tec gat gcc gtt ggt ctg etc acc ggt gat gtt tec 
Ala Lys His Gly Ser Asp Ala Val Gly Leu Leu Thr Gly Asp Val Ser 
90 95 100 



403 



att aac cat gat get gac ate gtg gtc atg acc acc gaa gtg ctg cgc 
lie Asn His Asp Ala Asp lie Val Val Met Thr Thr Glu Val Leu Arg 
105 110 115 



451 
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aac atg att tac gcg ggc tct ttt gcg ctt gag cgc tta age cac gtg 499 
Asn Met lie Tyr Ala Gly Ser Phe Ala Leu Glu Arg Leu Ser His Val 
120 125 130 

gtc atg gat gag ate cac ttc ctt get gat gee tec cgt ggc gcg gtg 547 
Val Met Asp Glu lie His Phe Leu Ala Asp Ala Ser Arg Gly Ala Val 
135 140 145 

tgg gaa gaa gtg ate etc aac ttg gat gat tec gtc aac ate ate ggt 595 
Trp Glu Glu Val lie Leu Asn Leu Asp Asp Ser Val Asn lie lie Gly 
150 155 160 • 165 

eta tct gee acg gtg tec aac tea gag gag ttt ggt gag tgg ctg ace 643 
Leu Ser Ala Thr Val Ser Asn Ser Glu Glu Phe Gly Glu Trp Leu Thr 
170 175 180 

act gtt cgc ggc gat ace cgt gtg att gtt act gat cac cgc ccc gtt 691 
Thr Val Arg Gly Asp Thr Arg Val lie Val Thr Asp His Arg Pro Val 
185 190 195 

ccg ctt gat cag tac atg atg gtg cag cgc aaa gtg atg cca ctg ttt 739 
Pro Leu Asp Gin Tyr Met Met Val Gin Arg Lys Val Met Pro Leu Phe 
200 205 210 

gag cct ggc ace gat gga cgc gtg aac aag gag tta gag gca acg att 787 
Glu Pro Gly Thr Asp Gly Arg Val Asn Lys Glu Leu Glu Ala Thr lie 
215 220 225 

gat cgc etc aac age aag caa age gaa caa ggc cgt gcg gca tac cgc 835 
Asp Arg Leu Asn Ser Lys Gin Ser Glu Gin Gly Arg Ala Ala Tyr Arg 
230 235 240 245 

tct ggt gaa ggc ttc cgt gca cgc age aaa ggc gat aag cag gat tct 883 
Ser Gly Glu Gly Phe Arg Ala Arg Ser Lys Gly Asp Lys Gin Asp Ser 
250 255 260 

cgc act ggt aag cca egg gaa caa gac cgc cac agg cca ctg ggt egg 931 
Arg Thr Gly Lys Pro Arg Glu Gin Asp Arg His Arg Pro Leu Gly Arg 
265 270 275 

cct gaa gtg etc age ate etc aag ggc ate aac atg ctg cca gcg att 979 
Pro Glu Val Leu Ser lie Leu Lys Gly lie Asn Met Leu Pro Ala lie 
280 285 290 

acg ttt ate ttc tec cgc gcg ggc tgt gat ggt gcg ctg tac caa tgc 1027 
Thr Phe lie Phe Ser Arg Ala Gly Cys Asp Gly Ala Leu Tyr Gin Cys 
295 300 305 

ttg cgt tct aag ttg gtc ttg acg gat caa gca gaa tea gaa gag att 1075 
Leu Arg Ser Lys Leu Val Leu Thr Asp Gin Ala Glu Ser Glu Glu lie 
310 315 320 325 

gca cgc att gtc gac gee ggc gtg gtg ggg ate ccc gag gaa gac ctt 1123 
Ala Arg lie Val Asp Ala Gly Val Val Gly lie Pro Glu Glu Asp Leu 
330 335 340 

caa gta ctg aac ttt aag cag tgg cgt get gca ctg atg cgc ggt ttc 1171 
Gin Val Leu Asn Phe Lys Gin Trp Arg Ala Ala Leu Met Arg Gly Phe 
345 350 355 



gca gee cac cac gcg ggt atg ctt cca gcg ttt agg cac ate gtg gaa 



1219 
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Ala Ala His His Ala Gly Met Leu Pro Ala Phe Arg His lie Val Glu 
360 365 370 

gag etc ttt gtt aaa ggt ctt gtc cgc gcg gtg ttt gec acg gaa acc 1267 
Glu Leu Phe Val Lys Gly Leu Val Arg Ala Val Phe Ala Thr Glu Thr 
375 380 385 

ctg gca ttg gga ate aac atg cca gcg cgc acc gtg gtg ttg gaa aag 1315 
Leu Ala Leu Gly lie Asn Met Pro Ala Arg Thr Val Val Leu Glu Lys 
390 395 400 * 405 

atg gtc aaa ttt gac ggc gaa ggc cac gtt gat etc acc cct ggc caa 1363 
Met Val Lys Phe Asp Gly Glu Gly His Val Asp Leu Thr Pro Gly Gin 
410 415 420 

tac acg cag ctg acc ggt cgt get ggt cga cgt ggc ate gat gtg ttg 1411 
Tyr Thr Gin Leu Thr Gly Arg Ala Gly Arg Arg Gly lie Asp Val Leu 
425 430 435 

ggt aat get gtg gtg cag tgg tea cca gca ctt gat cca cga tgg gtg 1459 
Gly Asn Ala Val Val Gin Trp Ser Pro Ala Leu Asp Pro Arg Trp Val 
440 445 450 

gca ggt ctt gec tct acg cgt acc tac ccg ctg ate tct acg ttc cag 1507 
Ala Gly Leu Ala Ser Thr Arg Thr Tyr Pro Leu lie Ser Thr Phe Gin 
455 460 465 

ccg ggc tac aac atg teg gtt aac ctg ctg aaa acc att ggt tat gag 1555 
Pro Gly Tyr Asn Met Ser Val Asn Leu Leu Lys Thr lie Gly Tyr Glu 
470 475 480 485 

cct teg ctg cgc ctt ttg gaa aaa tct ttt gca cag ttc caa gec gat 1603 
Pro Ser Leu Arg Leu Leu Glu Lys Ser Phe Ala Gin Phe Gin Ala Asp 
490 495 500 

ggt tec gtc gtg ggc gat gtg cgt gaa att gaa cgt gca gaa gec aag 1651 
Gly Ser Val Val Gly Asp Val Arg Glu lie Glu Arg Ala Glu Ala Lys 
505 510 515 

gtg gca gaa ttg cgt gee cag ctg aac aaa gag att get gec acc aac 1699 
Val Ala Glu Leu Arg Ala Gin Leu Asn Lys Glu lie Ala Ala Thr Asn 
520 525 530 

cct gcg 1705 
Pro Ala 
535 



<210> 62 
<211> 535 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 62 

Met Ser Phe Ser Ala Glu Lys Gly Thr His Leu Ser Glu Phe lie Ala 
15 10 15 

Asp Leu Gly Phe Asp Leu Asp Glu Phe Gin lie Lys Gly Cys His Ala 
20 25 30 



Val Glu Glu Asp His Gly Val Leu Val Cys Ala Pro Thr Gly Ala Gly 
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35 40 45 

Lys Thr lie Val Gly Glu Phe Ala Val Ser Leu Ala Leu Ser Arg Gly 
50 55 60 

Thr Lys Cys Phe Tyr Thr Thr Pro lie Lys Ala Leu Ser Asn Gin Lys 
65 70 75 80 

Tyr His Asp Leu Val Ala Lys His Gly Ser Asp Ala Val Gly Leu Leu 
85 90 

Thr Gly Asp Val Ser lie Asn His Asp Ala Asp lie Val Val Met Thr 
100 105 110 

Thr Glu Val Leu Arg Asn Met lie Tyr Ala Gly Ser Phe Ala Leu Glu 
115 120 125 

Arg Leu Ser His Val Val Met Asp Glu lie His Phe Leu Ala Asp Ala 
130 135 140 

Ser Arg Gly Ala Val Trp Glu Glu Val lie Leu Asn Leu Asp Asp Ser 
145 150 155 160 

Val Asn lie lie Gly Leu Ser Ala Thr Val Ser Asn Ser Glu Glu Phe 
165 170 175 

Gly Glu Trp Leu Thr Thr Val Arg Gly Asp Thr Arg Val lie Val Thr 
180 185 190 

Asp His Arg Pro Val Pro Leu Asp Gin Tyr Met Met Val Gin Arg Lys 
195 200 205 

Val Met Pro Leu Phe Glu Pro Gly Thr Asp Gly Arg Val Asn Lys Glu 
210 215 220 

Leu Glu Ala Thr lie Asp Arg Leu Asn Ser Lys Gin Ser Glu Gin Gly 
225 230 235 240 

Arg Ala Ala Tyr Arg Ser Gly Glu Gly Phe Arg Ala Arg Ser Lys Gly 
245 250 255 

Asp Lys Gin Asp Ser Arg Thr Gly Lys Pro Arg Glu Gin Asp Arg His 
260 265 270 

Arg Pro Leu Gly Arg Pro Glu Val Leu Ser lie Leu Lys 'Gly lie Asn 
275 280 285 

Met Leu Pro Ala lie Thr Phe lie Phe Ser Arg Ala Gly Cys Asp Gly 
290 295 300 

Ala Leu Tyr Gin Cys Leu Arg Ser Lys Leu Val Leu Thr Asp Gin Ala 
305 310 315 320 

Glu Ser Glu Glu He Ala Arg lie Val Asp Ala Gly Val Val Gly He 
325 330 335 

Pro Glu Glu Asp Leu Gin Val Leu Asn Phe Lys Gin Trp Arg Ala Ala 
340 345 350 



Leu Met Arg Gly Phe Ala Ala His His Ala Gly Met Leu Pro Ala Phe 
355 360 365 
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Arg His lie Val Glu Glu Leu Phe Val Lys Gly Leu Val Arg Ala Val 
370 375 380 

Phe Ala Thr Glu Thr Leu Ala Leu Gly lie Asn Met Pro Ala Arg Thr 
385 390 395 400 

Val Val Leu Glu Lys Met Val Lys Phe Asp Gly Glu Gly His Val Asp 
405 410 415 

Leu Thr Pro Gly Gin Tyr Thr Gin Leu Thr Gly Arg Ala. Gly Arg Arg 
420 425 430 

Gly lie Asp Val Leu Gly Asn Ala Val Val Gin Trp Ser Pro Ala Leu 
435 440 445 

Asp Pro Arg Trp Val Ala Gly Leu Ala Ser Thr Arg Thr Tyr Pro Leu 
450 455 460 

lie Ser Thr Phe Gin Pro Gly Tyr Asn Met Ser Val Asn Leu Leu Lys 
465 470 475 480 

Thr lie Gly Tyr Glu Pro Ser Leu Arg Leu Leu Glu Lys Ser Phe Ala 
485 490 495 

Gin Phe Gin Ala Asp Gly Ser Val Val Gly Asp Val Arg Glu lie Glu 
500 505 510 

Arg Ala Glu Ala Lys Val Ala Glu Leu Arg Ala Gin Leu Asn Lys Glu 
515 520 525 

lie Ala Ala Thr Asn Pro Ala 
530 535 



<210> 63 
<211> 1974 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1951) 
<223> RXN01876 

<400> 63 

tcccgggcca ccctgatttg gatcgtcgtt atatcggtcg catgggtctt gatgtgcgtg 60 

aagataatcc cgcacgttgc tgttggattg gcgctccccc atg gcg cgc ccg ttt 115 

Met Ala Arg Pro Phe 
1 5 



tat ctg gcc acc acc gtt tea ccg gag ggc gtg cat ate cgc egg cac 
Tyr Leu Ala Thr Thr Val Ser Pro Glu Gly Val His lie Arg Arg His 
10 15 20 



163 



att cgc acc cgt ggg cgc gtt gtc acg ggt gtt gat gat gag gta ttg 
lie Arg Thr Arg Gly Arg Val Val Thr Gly Val Asp Asp Glu Val Leu 
25 30 35 



211 



acc ggt 



gag atg gcc gat gtt ate gag cag ggt ggt gtc ggc tct gaa 



259 
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Thr Gly Glu Met Ala Asp Val He Glu Gin Gly Gly Val Gly Ser Glu 
40 45 50 

tct gtg ctg cac cag gcg ttg gaa cag gcc cgc age ggc cac atg cgc 

Ser Val Leu His Gin Ala Leu Glu Gin Ala Arg Ser Gly His Met Arg 
55 60 65 



70 

acc acc cgc ggt gtc atg gtt gtt caa ggt ggc cct gga aca ggt aaa 

Thr Thr Arg Gly Val Met Val Val Gin Gly Gly Pro Gly Thr Gly Lys 
90 95 100 

act gcg gtc gcg ttg cac cgt gtg get tat ctg ctt tat acc tgg cgc 
Thr Ala Val Ala Leu His Arg Val Ala Tyr Leu Leu Tyr. Thr Trp Arg 
105 HO 115 

gat cag ctg get aag tct ggc gtg ttg ate att ggc ccg aac aag aca 
Asp Gin Leu Ala Lys Ser Gly Val Leu He He Gly Pro Asn Lys Thr 
120 125 130 

ttt ttg gag tat att tct cac gtt ttg cct gaa etc ggc gag act ggc 
Phe Leu Glu Tyr lie Ser His Val Leu Pro Glu Leu Gly Glu Thr Gly 
135 140 145 

gtg gtg ttg tec acc gtc ggt gag ctg ttc ccc ggt ate gtc cca acg 
Val Val Leu Ser Thr Val Gly Glu Leu Phe Pro Gly He Val Pro Thr 
150 155 160 165 

ggt tec gag gac act ttg acc agg gaa att aag ggc age gag gaa atg 
Gly Ser Glu Asp Thr Leu Thr Arg Glu lie Lys Gly Ser Glu Glu Met 
170 175 180 

gcc age att ttg gcc gag gca gtc aag gcg tat caa gtg ctg cca gag 
Ala Ser lie Leu Ala Glu Ala Val Lys Ala Tyr Gin Val Leu Pro Glu 
185 190 195 



cac aat tec gca cgc cca att ttc cgc gag cat tta gtc gaa caa etc 
His Asn Ser Ala Arg Pro He Phe Arg Glu His Leu Val Glu Gin Leu 
230 235 240 245 

gcg cac caa atg get caa acg ate ggc gcg gat ccg ctg ggc ggc aaa 
Ala His Gin Met Ala Gin Thr He Gly Ala Asp Pro Leu Gly Gly Lys 
250 255 260 

aac ctg ctg tea gcc gcc gac ate gat cag ctg cac gat gat ttg ctt 
Asn Leu Leu Ser Ala Ala Asp lie Asp Gin Leu His Asp Asp Leu Leu 
265 270 275 

gac gac gcg gcc etc cag tec gtc ate gac gat ttc tgg ccg gag etc 
Asp Asp Ala Ala Leu Gin Ser Val He Asp Asp Phe Trp Pro Glu Leu 



307 



aac ate gtt gaa aca att cag cgc gag cag gat gag ate ate cgc gat 355 
Asn He Val Glu Thr He Gin Arg Glu Gin Asp Glu He He Arg Asp 

75 80 4 85 



403 



451 



499 



547 



595 



643 



691 



aag acc ate gtg gtc tct gtt gat ggc ate gag att tec att gat gag 739 
Lys Thr He Val Val Ser Val Asp Gly lie Glu He Ser He Asp Glu 
200 205 210 



aaa acg gtg gca aaa tec cgc acc cga get cgt cgt gcc agg cag teg 787 
Lys Thr Val Ala Lys Ser Arg Thr Arg Ala Arg Arg Ala Arg Gin Ser 
215 220 225 



835 



883 



931 



979 
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280 285 290 

egg cct cag gac gtc ctg cat gat ctg ttg att tec gaa gag cgc att 1027 

Arg Pro Gin Asp Val Leu His Asp Leu Leu lie Ser Glu Glu Arg lie 
295 300 305 

aat gtt get gee gcg ggg tat gac gag gaa act aag tct get ttg ctg 1075 

Asn Val Ala Ala Ala Gly Tyr Asp Glu Glu Thr Lys Ser Ala Leu Leu 

310 315 320 325 

cgt ggt gaa etc gat ccg tgg gca cca teg gac get gca ttg ctt gat 1123 

Arg Gly Glu Leu Asp Pro Trp Ala Pro Ser Asp Ala Ala Leu Leu Asp 
330 335 340 

gag tta gee ctg etc ate ggt ctt ccc gat cca gag gag gca egg gag 1171 

Glu Leu Ala Leu Leu lie Gly Leu Pro Asp Pro Glu Glu Ala Arg Glu 
345 350 355 

aag get gag gee aaa tgg cgc gag cag ate gat gac get cag gaa gtc 1219 

Lys Ala Glu Ala Lys Trp Arg Glu Gin lie Asp Asp Ala Gin Glu Val 
360 365 370 

ctg gac gtt ctt agt tea tea cag tea teg gat att gat gat gtc acg 1267 

Leu Asp Val Leu Ser Ser Ser Gin Ser Ser Asp lie Asp Asp Val Thr 
375 380 385 

gaa get gaa gtt etc tec get ttc gac gtc ate gat gcg gaa act ttg 1315 

Glu Ala Glu Val Leu Ser Ala Phe Asp Val lie Asp Ala Glu Thr Leu 

390 395 400 405 

gca caa cgc caa act gtc acg gat aat cgc ace act gcg gaa cgt gca 1363 

Ala Gin Arg Gin Thr Val Thr Asp Asn Arg Thr Thr Ala Glu Arg Ala 
410 415 420 

cag gcg gat cat aag tgg gca tat ggt cac gtg att gta gat gaa get 1411 

Gin Ala Asp His Lys Trp Ala Tyr Gly His Val lie Val Asp Glu Ala 
425 430 435 

cag gag etc agt ccg atg gaa tgg cgc atg gtg ttt cgc cgt age cct 1459 

Gin Glu Leu Ser Pro Met Glu Trp Arg Met Val Phe Arg Arg Ser Pro 
440 445 450 

teg cga tgg atg ace ctt gtg ggc gat att gca caa act ggt tgg cct 1507 

Ser Arg Trp Met Thr Leu Val Gly Asp lie Ala Gin Thr Gly Trp Pro 
455 460 465 

gee ggc gtt gac gat tgg gca gaa tea ctg tgg ccc ttc gtc gaa aag 1555 

Ala Gly Val Asp A&p Trp Ala Glu Ser Leu Trp Pro Phe Val Glu Lys 

470 475 480 485 

cgt ttc agg cac cac gag etc ace gtt aac tac cgc acc ccg gee gag 1603 

Arg Phe Arg His His Glu Leu Thr Val Asn Tyr Arg Thr Pro Ala Glu 
490 495 500 

ate atg teg gtg gee aat gag ctt ttg acg cag ate aat cct gat att 1651 

lie Met Ser Val Ala Asn Glu Leu Leu Thr Gin lie Asn Pro Asp lie 
505 510 515 

gcg ccg gca atg gcg ate cgc gaa tct ggt cga gag gta gtg aac ttg 1699 

Ala Pro Ala Met Ala lie Arg Glu Ser Gly Arg Glu Val Val Asn Leu 
520 525 530 
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ccg ctt gat gcc gat ttg teg gca gtg atg gat agt ttg cgt gag gag 1747 
Pro Leu Asp Ala Asp Leu Ser Ala Val Met Asp Ser Leu Arg Glu Glu 
535 540 545 



gat tea cag cgc ace ate gcg gtg att tct teg cgc cgc cac cac gaa 
Asp Ser Gin Arg Thr lie Ala Val lie Ser Ser Arg Arg His His Glu 
550 555 560 565 



1795 



1843 



age gat ttc tac ctg gtc gat gac ate aag ggc tta gag ttt gac 1 cac 
Ser Asp Phe Tyr Leu Val Asp Asp lie Lys Gly Leu Glu Phe Asp His 
570 575 580 

gtc ate gtg gtg gat cct gcg gga ate gtt gaa gaa tec ccc cag gga 
Val lie Val Val Asp Pro Ala Gly lie Val Glu Glu Ser Pro Gin Gly 
585 ' . 590 595 

ttg caa gac etc tac gtt gcg gtc act cgt gca acg cag age etc acc 
Leu Gin Asp Leu Tyr Val Ala Val Thr Arg Ala Thr Gin Ser Leu Thr 
600 605 610 

att tta ggt gag tagcaggtta tgagctcagg gcc 1974 
lie Leu Gly Glu 
615 



1891 



1939 



<210> 64 
<211> 617 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 64 
Met Ala Arg Pro 
1 

His lie Arg Arg 
20 

Asp Asp Glu Val 
35 

Gly Val Gly Ser 
50 

Ser Gly His Met 
65 

Glu He He Arg 



Pro Gly Thr Gly 
100 

Leu Tyr Thr Trp 
115 

Gly Pro Asn Lys 
130 

Leu Gly Glu Thr 
145 



Phe Tyr Leu Ala 
5 

His He Arg Thr 



Leu Thr Gly Glu 
40 

Glu Ser Val Leu 
55 

Arg Asn lie Val 
70 

Asp Thr Thr Arg 
85 

Lys Thr Ala Val 



Arg Asp Gin Leu 
120 

Thr Phe Leu Glu 
135 

Gly Val Val Leu 
150 



Thr Thr Val Ser 
10 

Arg Gly Arg Val 
25 

Met Ala Asp Val 



His Gin Ala Leu 
60 

Glu Thr lie Gin 
75 

Gly Val Met Val 
90 

Ala Leu His Arg 
105 

Ala Lys Ser Gly 



Tyr He Ser His 
140 

Ser Thr Val Gly 
155 



Pro Glu Gly Val 
15 

Val Thr Gly Val 
30 

He Glu Gin Gly 
45 

Glu Gin Ala Arg 



Arg Glu Gin Asp 
80 

Val Gin Gly Gly 
95 

Val Ala Tyr Leu 
110 

Val Leu He He 
125 

Val Leu Pro Glu 



Glu Leu Phe Pro 
160 
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Gly lie Val Pro Thr Gly Ser Glu Asp Thr Leu Thr Arg Glu lie Lys 
165 170 175 

Gly Ser Glu Glu Met Ala Ser lie Leu Ala Glu Ala Val Lys Ala Tyr 
180 185 190 

Gin Val Leu Pro Glu Lys Thr lie Val Val Ser Val Asp Gly lie Glu 
195 200 205 

lie Ser lie Asp Glu Lys Thr Val Ala Lys Ser Arg Thr Arg Ala Arg 
210 215 220 

Arg Ala Arg Gin Ser His Asn Ser Ala Arg Pro lie Phe Arg Glu His 
225 230 235 240 

Leu Val Glu Gin Leu Ala His Gin Met Ala Gin Thr lie Gly Ala Asp 
245 250 255 

Pro Leu Gly Gly Lys Asn Leu Leu Ser Ala Ala Asp lie Asp Gin Leu 
260 265 270 

His Asp Asp Leu Leu Asp Asp Ala Ala Leu Gin Ser Val lie Asp Asp 
275 280 285 

Phe Trp Pro Glu Leu Arg Pro Gin Asp Val Leu His Asp Leu Leu lie 
290 295 300 

Ser Glu Glu Arg lie Asn Val Ala Ala Ala Gly Tyr Asp Glu Glu Thr 
305 310 315 320 

Lys Ser Ala Leu Leu Arg Gly Glu Leu Asp Pro Trp Ala Pro Ser Asp 
325 330 335 

Ala Ala Leu Leu Asp Glu Leu Ala Leu Leu lie Gly Leu Pro Asp Pro 
340 345 350 

Glu Glu Ala Arg Glu Lys Ala Glu Ala Lys Trp Arg Glu Gin lie Asp 
355 360 365 

Asp Ala Gin Glu Val Leu Asp Val Leu Ser Ser Ser Gin Ser Ser Asp 
370 375 380 

lie Asp Asp Val Thr Glu Ala Glu Val Leu Ser Ala Phe Asp Val lie 
385 390 395 400 

Asp Ala Glu Thr Leu Ala Gin Arg Gin Thr Val Thr Asp Asn Arg Thr 
405 410 415 

Thr Ala Glu Arg Ala Gin Ala Asp His Lys Trp Ala Tyr Gly His Val 
420 425 430 

lie Val Asp Glu Ala Gin Glu Leu Ser Pro Met Glu Trp Arg Met Val 
435 440 445 

Phe Arg Arg Ser Pro Ser Arg Trp Met Thr Leu Val Gly Asp lie Ala 
450 455 460 

Gin Thr Gly Trp Pro Ala Gly Val Asp Asp Trp Ala Glu Ser Leu Trp 
465 470 475 480 
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Pro Phe Val Glu Lys Arg Phe Arg His His Glu Leu Thr Val Asn Tyr 
485 490 495 

Arg Thr Pro Ala Glu lie Met Ser Val Ala Asn Glu Leu Leu Thr Gin 
500 505 510 

lie Asn Pro Asp lie Ala Pro Ala Met Ala lie Arg Glu Ser Gly Arg 
515 520 525 

Glu Val Val Asn Leu Pro Leu Asp Ala Asp Leu Ser Ala Val Met: Asp 
530 535 540 

Ser Leu Arg Glu Glu Asp Ser Gin Arg Thr lie Ala Val lie Ser Ser 
545 550 555 560 

Arg Arg His His Glu Ser Asp Phe Tyr Leu Val Asp Asp lie Lys Gly 
565 ' 570 575 

Leu Glu Phe Asp His Val lie Val Val Asp Pro Ala Gly lie Val Glu 
580 585 590 

Glu Ser Pro Gin Gly Leu Gin Asp Leu Tyr Val Ala Val Thr Arg Ala 
595 600 605 

Thr Gin Ser Leu Thr lie Leu Gly Glu 
610 615 



<210> 65 
<211> 1496 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1473) 

<223> FRXA01876 

<400> 65 

ate att ggc ccg aac aag aca ttt ttg gag tat att tct cac gtt ttg 48 
lie lie Gly Pro Asn Lys Thr Phe Leu Glu Tyr lie Ser His Val Leu 
15 10 15 

cct gaa etc ggc gag act ggc gtg gtg ttg tec acc gtc ggt gag ctg 96 
Pro Glu Leu Gly Glu Thr Gly Val Val Leu Ser Thr Val Gly Glu Leu 
20 25 30 

ttc ccc ggt ate gtc cca acg ggt tec gag gac act ttg acc agg gaa 144 
Phe Pro Gly lie Val Pro Thr Gly Ser Glu Asp Thr Leu Thr Arg Glu 
35 40 45 

att aag ggc age gag gaa atg gec age att ttg gee gag gca gtc aag 192 
lie Lys Gly Ser Glu Glu Met Ala Ser lie Leu Ala Glu Ala Val Lys 
50 55 60 

gcg tat caa gtg ctg cca gag aag acc ate gtg gtc tct gtt gat ggc 240 
Ala Tyr Gin Val Leu Pro Glu Lys Thr lie Val Val Ser Val Asp Gly 
65 70 75 80 



ate gag att tec att gat 
lie Glu lie Ser lie Asp 



gag aaa 
Glu Lys 



acg gtg gca aaa 
Thr Val Ala Lys 



tec cgc acc cga 288 
Ser Arg Thr Arg 
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85 90 95 

get cgt cgt gec agg cag teg cac aat tec gca cgc cca att ttc cgc 336 
Ala Arg Arg Ala Arg Gin Ser His Asn Ser Ala Arg Pro lie Phe Arg 
100 105 110 

gag cat tta gtc gaa caa etc gcg cac caa atg get caa acg ate ggc 384 
Glu His Leu Val Glu Gin Leu Ala His Gin Met Ala Gin Thr lie Gly 
115 120 125 

gcg gat ccg ctg ggc ggc aaa aac ctg ctg tea gee gee gac ate gat 432 
Ala Asp Pro Leu Gly Gly Lys Asn Leu Leu Ser Ala Ala Asp lie Asp 
130 135 140 

cag ctg cac gat gat ttg ctt gac gac gcg gec etc cag tec gtc ate 480 
Gin Leu His Asp Asp Leu Leu Asp Asp Ala Ala Leu Gin Ser Val lie 
145 150 155 160 

gac gat ttc tgg ccg gag etc egg cct cag gac gtc ctg cat gat ctg 528 
Asp Asp Phe Trp Pro Glu Leu Arg Pro Gin Asp Val Leu His Asp Leu 
165 170 175 

ttg att tec gaa gag cgc att aat gtt get gec gcg ggg tat gac gag 576 
Leu lie Ser Glu Glu Arg lie Asn Val Ala Ala Ala Gly Tyr Asp Glu 
180 185 190 

gaa act aag tct get ttg ctg cgt ggt gaa etc gat ccg tgg gca cca 624 
Glu Thr Lys Ser Ala Leu Leu Arg Gly Glu Leu Asp Pro Trp Ala Pro 
195 200 205 

teg gac get gca ttg ctt gat gag tta gec ctg etc ate ggt ctt ccc 672 
Ser Asp Ala Ala Leu Leu Asp Glu Leu Ala Leu Leu lie Gly Leu Pro 
210 215 220 

gat cca gag gag gca egg gag aag get gag gee aaa tgg cgc gag cag 720 
Asp Pro Glu Glu Ala Arg Glu Lys Ala Glu Ala Lys Trp Arg Glu Gin 
225 230 235 240 

ate gat gac get cag gaa gtc ctg gac gtt ctt agt tea tea cag tea 768 
lie Asp Asp Ala Gin Glu Val Leu Asp Val Leu Ser Ser Ser Gin Ser 
245 250 255 

teg gat att gat gat gtc acg gaa get gaa gtt etc tec get ttc gac 816 
Ser Asp lie Asp Asp Val Thr Glu Ala Glu Val Leu Ser Ala Phe Asp 
260 265 270 

gtc ate gat gcg gaa act ttg gca caa cgc caa act gtc acg gat aat 864 
Val lie Asp Ala Glu Thr Leu Ala Gin Arg Gin Thr Val Thr Asp Asn 
275 280 285 

cgc ace act gcg gaa cgt gca cag gcg gat cat aag tgg gca tat ggt 912 
Arg Thr Thr Ala Glu Arg Ala Gin Ala Asp His Lys Trp Ala Tyr Gly 
290 295 300 

cac gtg att gta gat gaa get cag gag etc agt ccg atg gaa tgg cgc 960 
His Val lie Val Asp Glu Ala Gin Glu Leu Ser Pro Met Glu Trp Arg 
305 310 315 320 



atg gtg ttt cgc cgt age cct teg cga tgg atg ace ctt gtg ggc gat 
Met Val Phe Arg Arg Ser Pro Ser Arg Trp Met Thr Leu Val Gly Asp 
325 330 335 



1008 
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att gca caa act ggt tgg cct gcc ggc gtt gac gat tgg gca gaa tea 1056 
lie Ala Gin Thr Gly Trp Pro Ala Gly Val Asp Asp Trp Ala Glu Ser 
340 345 350 

ctg tgg ccc ttc gtc gaa aag cgt ttc agg cac cac gag etc acc gtt 1104 
Leu Trp Pro Phe Val Glu Lys Arg Phe Arg His His Glu Leu Thr Val 
355 360 365 

aac tac cgc acc ccg gcc gag ate atg teg gtg gcc aat gag ctt* ttg 1152 
Asn Tyr Arg Thr Pro Ala Glu lie Met Ser Val Ala Asn Glu Leu Leu 
370 375 380 

acg cag ate aat cct gat att gcg ccg gca atg gcg ate cgc gaa tct 1200 
Thr Gin lie Asn Pro Asp lie Ala Pro Ala Met Ala lie Arg Glu Ser 
385 390 395 400 

ggt cga gag gta gtg aac ttg ccg ctt gat gcc gat ttg teg gca gtg 1248 
Gly Arg Glu Val Val Asn Leu Pro Leu Asp Ala Asp Leu Ser Ala Val 
405 410 415 

atg gat agt ttg cgt gag gag gat tea cag cgc acc ate gcg gtg att 1296 
Met Asp Ser Leu Arg Glu Glu Asp Ser Gin Arg Thr lie Ala Val lie 
420 425 430 

tct teg cgc cgc cac cac gaa age gat ttc tac ctg gtc gat gac ate 1344 
Ser Ser Arg Arg His His Glu Ser Asp Phe Tyr Leu Val Asp Asp lie 
435 440 445 

aag ggc tta gag ttt gac cac gtc ate gtg gtg gat cct gcg gga ate 1392 
Lys Gly Leu Glu Phe Asp His Val lie Val Val Asp Pro Ala Gly lie 
450 455 460 

gtt gaa gaa tec ccc cag gga ttg caa gac etc tac gtt gcg gtc act 1440 
Val Glu Glu Ser Pro Gin Gly Leu Gin Asp Leu Tyr Val Ala Val Thr 
465 470 475 480 

cgt gca acg cag age etc acc att tta ggt gag tagcaggtta" tgagctcagg 14 93 
Arg Ala Thr Gin Ser Leu Thr lie Leu Gly Glu 
485 490 

gcc 1496 



<210> 66 
<211> 491 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 * 

lie lie Gly Pro Asn Lys Thr Phe Leu .Glu Tyr lie Ser His Val Leu 
1 5 10 15 

Pro Glu Leu Gly Glu Thr Gly Val Val Leu Ser Thr Val Gly Glu Leu 
20 25 30 

Phe Pro Gly lie Val Pro Thr Gly Ser Glu Asp Thr Leu Thr Arg Glu 
35 40 45 



lie Lys Gly Ser Glu Glu Met Ala Ser lie Leu Ala Glu Ala Val Lys 
50 55 60 
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Ala Tyr Gin Val Leu Pro Glu Lys Thr lie Val Val Ser Val Asp Gly 
65 ' 70 75 80 

lie Glu lie Ser lie Asp Glu Lys Thr Val Ala Lys Ser Arg Thr Arg 
85 90 95 

Ala Arg Arg Ala Arg Gin Ser His Asn Ser Ala Arg Pro lie Phe Arg 
100 105 110 

Glu His Leu Val Glu Gin Leu Ala His Gin Met Ala Gin Thr lie Gly 
115 120 125 

Ala Asp Pro Leu Gly Gly Lys Asn Leu Leu Ser Ala Ala Asp lie Asp 
130 135 140 

Gin Leu His Asp Asp Leu Leu Asp Asp Ala Ala Leu Gin Ser Val lie 
145 150 155 160 

Asp Asp Phe Trp Pro Glu Leu Arg Pro Gin Asp Val Leu His Asp Leu 
165 170 175 

Leu lie Ser Glu Glu Arg lie Asn Val Ala Ala Ala Gly Tyr Asp Glu 
180 185 190 

Glu Thr Lys Ser Ala Leu Leu Arg Gly Glu Leu Asp Pro Trp Ala Pro 
195 200 205 

Ser Asp Ala Ala Leu Leu Asp Glu Leu Ala Leu Leu lie Gly Leu Pro 
210 215 220 

Asp Pro Glu Glu Ala Arg Glu Lys Ala Glu Ala Lys Trp Arg Glu Gin 
225 230 235 240 

lie Asp Asp Ala Gin Glu Val Leu Asp Val Leu Ser Ser Ser Gin Ser 
245 250 255 

Ser Asp lie Asp Asp Val Thr Glu Ala Glu Val Leu Ser Ala Phe Asp 
260 265 270 

Val lie Asp Ala Glu Thr Leu Ala Gin Arg Gin Thr Val Thr Asp Asn 
275 280 285 

Arg Thr Thr Ala Glu Arg Ala Gin Ala Asp His Lys Trp Ala Tyr Gly 
290 295 300 

His Val lie Val Asp Glu Ala Gin Glu Leu Ser Pro Met Glu Trp Arg 
305 310 315 320 

Met Val Phe Arg Arg Ser Pro Ser Arg Trp Met Thr Leu Val Gly Asp 
325 330 335 

lie Ala Gin Thr Gly Trp Pro Ala Gly Val Asp Asp Trp Ala Glu Ser 
340 345 350 

Leu Trp Pro Phe Val Glu Lys Arg Phe Arg His His Glu Leu Thr Val 
355 360 365 



Asn Tyr Arg Thr Pro Ala Glu lie Met 
370 375 



Ser Val Ala Asn Glu Leu Leu 
380 
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Thr Gin lie Asn 
385 

Gly Arg Glu Val 



Met Asp Ser Leu 
420 

Ser Ser Arg Arg 
435 

Lys Gly Leu Glu 
450 

Val Glu Glu Ser 
465 

Arg Ala Thr Gin 



Pro Asp lie Ala 
390 

Val Asn Leu Pro 
405 

Arg Glu Glu Asp 



His His Glu Ser 
440 

Phe Asp His Val 
455 

Pro Gin Gly Leu 
470 

Ser Leu Thr lie 
485 



Pro Ala Met Ala 
395 

Leu Asp Ala Asp 
410 

Ser Gin Arg Thr 
425 

Asp Phe Tyr Leu 



lie Val Val Asp 
460 

Gin Asp Leu Tyr 
475 

Leu Gly Glu 
490 



lie Arg Glu Ser 
400 

Leu Ser Ala Val 
415 

He Ala Val He 
430 

Val Asp Asp He 
445 

Pro Ala Gly He 



Val Ala Val Thr 
480 



<210> 67 
<211> 1653 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1630) 
<223> RXA00544 

<400> 67 

agttggaaat cacaaagcct cggggtgggg gctttcgtgc cttctggaaa ggcctatgca 60 

ggggctagag tgaacttaga atcagattgg ggaaaagaaa atg get aca gat aca 115 

Met Ala Thr Asp Thr 
1 5 

cac gec gca agt ttt gat gat gac tac gta cct cca cag gag cca age 163 
His Ala Ala Ser Phe Asp Asp Asp Tyr Val Pro Pro Gin Glu Pro Ser 
10 15 20 

gat tec ttc gcg gat gac gca cac gta gat gtc cct get ccg gcg ttt 211 
Asp Ser Phe Ala Asp Asp Ala His Val Asp Val Pro Ala Pro Ala Phe 
25 30 35 

gaa gat ttc tec ccg gec cag gee ttt ggt cag gga act agg gga gga 259 
Glu Asp Phe Ser Pro Ala Gin Ala Phe Gly Gin Gly Thr Arg Gly Gly 
40 45 50 

gac tct cag ggc ttc aag aag agg ggt cgc aag gac gag tec cgt gaa 307 
Asp Ser Gin Gly Phe Lys Lys Arg Gly Arg Lys Asp Glu Ser Arg Glu 
55 60 65 

tac cga gac ttc cgc caa cct ccc tat gac aat gac get gag atg ggc 355 
Tyr Arg Asp Phe Arg Gin Pro Pro Tyr Asp Asn Asp Ala Glu Met Gly 
70 75 80 85 



gtg ctg ggc gcg atg 
Val Leu Gly Ala Met 



ctg etc agt ccg acc acg gtc ate gac att ctg 
Leu Leu Ser Pro Thr Thr Val He Asp He Leu 



403 
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90 95 100 

gat ate etc acc cca gaa gac ttc tac agg ccg tec cac cag ctg att 451 
Asp lie Leu Thr Pro Glu Asp Phe Tyr Arg Pro Ser His Gin Leu lie 
105 110 115 

ttc cag gcg ate att gac ctg ttc agt gac aac cgt gat att gac ccc 499 
Phe Gin Ala lie lie Asp Leu Phe Ser Asp Asn Arg Asp lie Asp Pro 
120 125 130 

gtg att gtc tec ggt cgc etc gat cga acc aac gat ctg gac cgc gtc 547 
Val lie Val Ser Gly Arg Leu Asp Arg Thr Asn Asp Leu Asp Arg Val 
135 140 145 

ggc ggt ggc gcg tac etc cac gac etc ate cag tec gtt ccc acc gca 595 
Gly Gly Gly Ala Tyr Leu His Asp Leu lie Gin Ser Val Pro Thr Ala 
150 155 160 165 

gee aac gcg cgc tac tat gcg gaa ate gtt teg gaa aag gca gtg ctt 643 
Ala Asn Ala Arg Tyr Tyr Ala Glu lie Val Ser Glu Lys Ala Val Leu 
170 175 180 

cgc agg ctt gtc gac gee ggc acc cgc gtc gtc cag etc ggc tac gag 691 
Arg Arg Leu Val Asp Ala Gly Thr Arg Val Val Gin Leu Gly Tyr Glu 
185 190 195 

ggc gat gaa ggc gee gaa att gac gcg gtg att gac cgc gcg cag caa 739 
Gly Asp Glu Gly Ala Glu lie Asp Ala Val lie Asp Arg Ala Gin Gin 
200 205 210 

gaa gtc ttc gee gtt tec caa aag aat cag age gaa gac tat gca gtc 787 
Glu Val Phe Ala Val Ser Gin Lys Asn Gin Ser Glu Asp Tyr Ala Val 
215 220 225 

eta gee gat att ctg gat gaa acc atg get gag ctg gaa atg etc aac 835 
Leu Ala Asp lie Leu Asp Glu Thr Met Ala Glu Leu Glu Met Leu Asn 
230 235 240 245 

gac ggc ggc ate gee acc ggt att cca acc ggc ttc aaa gat etc gat 883 
Asp Gly Gly lie Ala Thr Gly lie Pro Thr Gly Phe Lys Asp Leu Asp 
250 255 260 

gac etc acc aac ggt ctg cgc ggt ggc cag atg ate ate gtt gca get 931 
Asp Leu Thr Asn Gly Leu Arg Gly Gly Gin Met lie lie Val Ala Ala 
265 270 275 

cgt cct ggt gtg ggt aaa tec acc ate gee ttg gac ttc atg cgt teg 979 
Arg Pro Gly Val Gly Lys Ser Thr lie Ala Leu Asp - Phe Met Arg Ser 
280 285 290 

gca tec ate aag aac aac atg gcg tct gtc att ttc tec ttg gaa atg 1027 
Ala Ser lie Lys Asn Asn Met Ala Ser Val lie Phe Ser Leu Glu Met 
295 300 305 

tec aag tea gag ate gtg atg cgt ttg etc tct gca gaa aca gaa ate 1075 
Ser Lys Ser Glu lie Val Met Arg Leu Leu Ser Ala Glu Thr Glu lie 
310 315 320 325 



cgc ctg get gat atg cgt ggt gga aag atg gat gaa acc gca tgg gaa 
Arg Leu Ala Asp Met Arg Gly Gly Lys Met Asp Glu Thr Ala Trp Glu 
330 335 340 



1123 
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140 



aag atg gtg 
Lys Met Val 



gat gac tec 
Asp Asp Ser 
360 

aag ctg aag 
Lys Leu Lys 
375 

cag ctg atg 
Gin Leu Met 
390 

tec gag ttc 
Ser Glu Phe 



ccg ttg ate 
Pro Leu lie 



gat aag cga 
Asp Lys Arg 
440 

cag gac gec 
Gin Asp Ala 
455 

aag gac gac 
Lys Asp Asp 
470 

cgt ggt ggc 
Arg Gly Gly 



tea cgt ttt 
Ser Arg Phe 



aaa 



cag aag tta 
Gin Lys Leu 
345 

gcg aac etc 
Ala Asn Leu 



cag aag cat 
Gin Lys His 



age tec ggt 
Ser Ser Gly 
395 

tec cgt cag 
Ser Arg Gin 
410 

gcg att tec 
Ala lie Ser 
425 

cca cag ctt 
Pro Gin Leu 



gat ate gtt 
Asp lie Val 



gag cgc gcg 
Glu Arg Ala 
475 

ccg ate gat 
Pro lie Asp 
490 

gtg gac atg 
Val Asp Met 
505 



gac aag gta 
Asp Lys Val 
350 

acc atg atg 
Thr Met Met 
365 

gat ctg aaa 
Asp Leu Lys 
380 

aaa cgc gtg 
Lys Arg Val 



etc aag ctg 
Leu Lys Leu 



cag ctg aac 
Gin Leu Asn 
430 

get gac ctt 
Ala Asp Leu 
445 

atg ctg eta 
Met Leu Leu 
460 

ggc gag gee 
Gly Glu Ala 



acc gtc cag 
Thr Val Gin 



gcg cgc ggt 
Ala Arg Gly 
510 



gee cag gca 
Ala Gin Ala 



gaa ate cgc 
Glu lie Arg 



atg ate gtg 
Met lie Val 
385 

gaa tec cgt 
Glu Ser Arg 
400 

ctg gee aaa 
Leu Ala Lys 
415 

cgt gga cct 
Arg Gly Pro 



cgt gaa tec 
Arg Glu Ser 



tac cgc cca 
Tyr Arg Pro 
465 

gac ate att 
Asp lie lie 
480 

gtg gcg cac 
Val Ala His 
4 95 

taagaaaagt 



cct ttg ttc 
Pro Leu Phe 
355 

tec aag gee 
Ser Lys Ala 
370 

gtg gac tac 
Val Asp Tyr 



cag cag gaa 
Gin Gin Glu 



gaa etc gat 
Glu Leu Asp 
420 

gaa tec cgt 
Glu Ser Arg 
435 

ggc teg ctg 
Gly Ser Leu 
450 

gac tec cag 
Asp Ser Gin 



ttg get aag 
Leu Ala Lys 



cag ctg cac 
Gin Leu His 
500 

tcatttttct 



ate 1171 
He 



aga 1219 
Arg 



etc 1267 
Leu 



gtc 1315 

Val 

405 

gtg 1363 
Val 



acc 1411 
Thr 



gag 1459 
Glu 



gat 1507 
Asp 



cac 1555 

His 

485 

tat 1603 
Tyr 



1650 



1653 



<210> 68 
<211> 510 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Ala Thr Asp Thr His Ala Ala Ser Phe Asp Asp Asp Tyr Val Pro 
15 10 15 

Pro Gin Glu Pro Ser Asp Ser Phe Ala Asp Asp Ala His Val Asp Val 
20 25 30 

Pro Ala Pro Ala Phe Glu Asp Phe Ser Pro Ala Gin Ala Phe Gly Gin 
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35 



40 



45 



Gly Thr Arg Gly Gly Asp Ser Gin Gly Phe Lys Lys Arg Gly Arg Lys 
50 55 60 

Asp Glu Ser Arg Glu Tyr Arg Asp Phe Arg Gin Pro Pro Tyr Asp Asn 
65 70 75 80 

Asp Ala Glu Met Gly Val Leu Gly Ala Met Leu Leu Ser Pro Thr Thr 
85 90 95* 

Val lie Asp lie Leu Asp lie Leu Thr Pro Glu Asp Phe Tyr Arg Pro 
100 . 105 110 

Ser His Gin Leu lie Phe Gin Ala lie lie Asp Leu Phe Ser Asp Asn 
115 120 125 

Arg Asp lie Asp Pro Val lie Val Ser Gly Arg Leu Asp Arg Thr Asn 
130 135 140 

Asp Leu Asp Arg Val Gly Gly Gly Ala Tyr Leu His Asp Leu lie Gin 
145' 150 155 160 

Ser Val Pro Thr Ala Ala Asn Ala Arg Tyr Tyr Ala Glu He Val Ser 
165 170 175 

Glu Lys Ala Val Leu Arg Arg Leu Val Asp Ala Gly Thr Arg Val Val 
180 185 190 

Gin Leu Gly Tyr Glu Gly Asp Glu Gly Ala Glu He Asp Ala Val He 
195 200 205 

Asp Arg Ala Gin Gin Glu Val Phe Ala Val Ser Gin Lys Asn Gin Ser 
210 215 220 

.Glu Asp Tyr Ala Val Leu Ala Asp He Leu Asp Glu Thr Met Ala Glu 
225 230 235 240 

Leu Glu Met Leu Asn Asp Gly Gly He Ala Thr Gly lie Pro Thr Gly 
245 250 255 

Phe Lys Asp Leu Asp Asp Leu Thr Asn Gly Leu Arg Gly Gly Gin Met 
260 265 270 

He He Val Ala Ala Arg Pro Gly Val Gly Lys Ser Thr lie Ala Leu 
275 280 285 

Asp Phe Met Arg Ser Ala Ser He Lys Asn Asn Met Ala Ser Val He 
290 295 300 

Phe Ser Leu Glu Met Ser Lys Ser Glu He Val Met Arg Leu Leu Ser 
305 310 315 320 

Ala Glu Thr Glu lie Arg Leu Ala Asp Met Arg Gly Gly Lys Met Asp 
325 330 335 



Glu Thr Ala Trp Glu Lys Met Val Gin Lys Leu Asp Lys Val Ala Gin 
340 345 350 



Ala 



Pro Leu 
355 



Phe 



lie Asp Asp Ser Ala Asn Leu Thr Met Met Glu He 
360 365 
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Arg Ser Lys Ala Arg Lys Leu Lys Gin Lys His Asp Leu Lys Met lie 
370 375 380 

Val Val Asp Tyr Leu Gin Leu Met Ser Ser Gly Lys Arg Val Glu Ser 
385 390 395 400 

Arg Gin Gin Glu Val Ser Glu Phe Ser Arg Gin Leu Lys Leu Leu Ala 
405 410 415 

Lys Glu Leu Asp Val Pro Leu lie Ala lie Ser Gin Leu Asn.Arg Gly 
420 425 430 

Pro Glu Ser Arg Thr Asp Lys Arg Pro Gin Leu Ala Asp Leu Arg Glu 
435 440 445 

Ser Gly Ser Leu Glu Gin Asp Ala Asp lie Val Met Leu Leu Tyr Arg 
450 455 460 

Pro Asp Ser Gin Asp Lys Asp Asp Glu Arg Ala Gly Glu Ala Asp lie 
465 470 475 480 

lie Leu Ala Lys His Arg Gly Gly Pro lie Asp Thr Val Gin Val Ala 
485 490 495 

His Gin Leu His Tyr Ser Arg Phe Val Asp Met Ala Arg Gly 
500 505 510 



<210> 69 
<211> 421 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (421) 

<223> RXA01866 

<400> 69 

acccagatag tctgatcaag gaagacgctg gggcgttacg aagaagcctt tcccgacaag 60 

tggattaaag ccagcctgat tcttcgatct cagctaccac ttg aaa ccc ggc cac 115 

Leu Lys Pro Gly His 
1 5 

cgc gat gac ggc gtc aca gtc etc ate ccc att cca gtg ctg ggt gga 163 
Arg Asp Asp Gly Val Thr Val Leu lie Pro lie Pro Val Leu Gly Gly 
10 15 20 

ctt gat acc gaa ggc ttc gat tgg eta gtt cca ggc tta agg ctt gat 211 
Leu Asp Thr Glu Gly Phe Asp Trp Leu Val Pro Gly Leu Arg Leu Asp 
25 30 35 

ttg gtg acc gag tta ate cgc acc atg cct aag get tta cga cgc acc 259 
Leu Val Thr Glu Leu lie Arg Thr Met Pro Lys Ala Leu Arg Arg Thr 
40 45 50 



gtt gtc cct gec ccg gat ttc gec gag egg gtc ttg ccg tta ctg cgt 
Val Val Pro Ala Pro Asp Phe Ala Glu Arg Val Leu Pro Leu Leu Arg 
55 60 65 



307 
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ccc tac atg aca cca ctg acc acc caa ctt gcc gat gca etc cat acc 355 
Pro Tyr Met Thr Pro Leu Thr Thr Gin Leu Ala Asp Ala Leu His Thr 
70 75 80 85 

ctg ggc ggc caa gga ate aac gcc tct gat ttc gat cct gcc aaa etc 403 
Leu Gly Gly Gin Gly lie Asn Ala Ser Asp Phe Asp Pro Ala Lys Leu 
90 95 100 

ccc gat cac ctg cgc att 1 421 

Pro Asp His Leu Arg lie 
105 



<210> 70 
<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Leu Lys Pro Gly His Arg Asp Asp Gly Val Thr Val Leu lie Pro lie 
15 10 15 

Pro Val Leu Gly Gly Leu Asp Thr Glu Gly Phe Asp Trp Leu Val Pro 
20 25 30 

Gly Leu Arg Leu Asp Leu Val Thr Glu Leu lie Arg Thr Met Pro Lys 
35 40 45 

Ala Leu Arg Arg Thr Val Val Pro Ala Pro Asp Phe Ala Glu Arg Val 
50 55 60 

Leu Pro Leu Leu Arg Pro Tyr Met Thr Pro Leu Thr Thr Gin Leu Ala 
65 70 75 80 

Asp Ala Leu His Thr Leu Gly Gly Gin Gly lie Asn Ala Ser Asp Phe 
85 90 95 

Asp Pro Ala Lys Leu Pro Asp His Leu Arg lie 
100 105 



<210> 71 
<211> 515 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (492) 
<223> RXA01867 

<400> 71 

cca gag tgg gtg gaa aaa gca gcc ggc cca ttg etc aag cac caa tac 48 

Pro Glu Trp Val Glu Lys Ala Ala Gly Pro Leu Leu Lys His Gin Tyr 
15 10 15 



tct gaa ccg tat tgg 
Ser Glu Pro Tyr Trp 
20 



tec tea aag cgt ggc get gcc atg gtg cac cgc 96 
Ser Ser Lys Arg Gly Ala Ala Met Val His Arg 
25 30 
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aaa tea acg etc ttc ggt gtg aca att gtt gec gtc aag gta gtt ccc 144 
Lys Ser Thr Leu Phe Gly Val Thr lie Val Ala Val Lys Val Val Pro 
35 40 45 

tac cac acg gtt gat ccc gtg get gcg cgc gat atg ttc ate cgc cat 192 
Tyr His Thr Val Asp Pro Val Ala Ala Arg Asp Met Phe lie Arg His 
50 55 60 

gec etc ate gaa ggc gat tgg tec act cac cac cgc ttc tac cac gac 240 
Ala Leu lie Glu Gly Asp Trp Ser Thr His His Arg Phe Tyr His Asp 
65 70 75 80 

aac gtg gec aaa ttg gag gca ate gga gaa ctt gaa gec aag gcg cgt 288 
Asn Val Ala Lys Leu Glu Ala lie Gly Glu Leu Glu Ala Lys Ala Arg 
85 90 95 

cgc cgc gac ate gtc gta gat gaa gac acc ctg ttt gat ttc tac gat 336 
Arg Arg Asp lie Val Val Asp Glu Asp Thr Leu Phe Asp Phe Tyr Asp 
100 105 110 

gec aag ctt cca age aac gec acc acc acc cgc aat ttc gat tec tgg 384 
Ala Lys Leu Pro Ser Asn Ala Thr Thr Thr Arg Asn Phe Asp Ser Trp 
115 120 125 

tgg aag aaa aca tea cgc gtc aca cca gat ctt etc gat ttc gac cca 432 
Trp Lys Lys Thr Ser Arg Val Thr Pro Asp Leu Leu Asp Phe Asp Pro 
130 135 140 

gat agt ctg ate aag gaa gac get ggg gcg tta cga aga age ctt tec 480 
Asp Ser Leu lie Lys Glu Asp Ala Gly Ala Leu Arg Arg Ser Leu Ser 
145 150 155 160 

cga caa gtg gat taaagecage ctgattcttc gat 515 
Arg Gin Val Asp 



•<210> 72 

<211> 164 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 72 

Pro Glu Trp Val Glu Lys Ala Ala Gly Pro Leu Leu Lys His Gin Tyr 
1-5 10 15 

Ser Glu Pro Tyr Trp Ser Ser Lys Arg Gly Ala Ala Met Val His Arg 
20 25 30 

Lys Ser Thr Leu Phe Gly Val Thr lie Val Ala Val Lys Val Val Pro 
35 40 45 

Tyr His Thr Val Asp Pro Val Ala Ala Arg Asp Met Phe lie Arg His 
50 55 60 

Ala Leu lie Glu Gly Asp Trp Ser Thr His His Arg Phe Tyr His Asp 
65 70 75 80 



Asn Val Ala Lys Leu Glu Ala 
85 



lie Gly Glu Leu Glu Ala Lys Ala Arg 
90 95 
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145 



Arg Arg Asp lie 
100 

Ala Lys Leu Pro 
115 

Trp Lys Lys Thr 
130 

Asp Ser Leu lie 
145 

Arg Gin Val Asp 



Val Val Asp Glu 



Ser Asn Ala. Thr 
120 

Ser Arg Val Thr 
135 

Lys Glu Asp Ala 
150 



Asp Thr Leu Phe 
105 

Thr Thr Arg Asn 



Pro Asp Leu Leu 
140 

Gly Ala Leu Arg 
155 



Asp Phe Tyr Asp 
110 

Phe Asp Ser Trp 
125 

Asp Phe Asp Pro 



Arg Ser Leu Ser 
160 



<210> 73 
<211> 2358 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2335) 
<223> RXN03166 

<400> 73 

ccctccctat agtgattagt tcacctccag actacctggc accgcgtggg ctgctttcac 60 

ttggactttc ggcaaagaca agtagaatta gcccctagtc atg act act tct gaa 115 

Met Thr Thr Ser Glu 
1 5 

act gcc cca tea aag get tec ctg tat gaa ctt tta gag ggc gta tec 163 
Thr Ala Pro Ser Lys Ala Ser Leu Tyr Glu Leu Leu Glu Gly Val Ser 
10 15 20 

etc tec gac gag cgc acg ttt agg cgc cga ctg tec aaa gcc cgc gcg 211 
Leu Ser Asp Glu Arg Thr Phe Arg Arg Arg Leu Ser Lys Ala Arg Ala 
25 30 35 

ccc aag gcg ctt ggt gcg att aag get gat ate gat aag gca cgc ttg 259 
Pro Lys Ala Leu Gly Ala lie Lys Ala Asp lie Asp Lys Ala Arg Leu 
40 45 50 

ctt ate gac gaa aag age cag tta att ccg tct ate acc tac cca gaa 307 
Leu lie Asp Glu Lys Ser Gin Leu lie Pro Ser lie Thr Tyr Pro Glu 
55 60 65 

aac ctt ccg gtg agt tec egg cgc gat gat ate gcc gag get ate cgt 355 
Asn Leu Pro Val Ser Ser Arg Arg Asp Asp lie Ala Glu Ala lie Arg 
70 75 80 85 

gat aat cag gtg gtt att ate gcc ggt gag act ggt teg ggt aag acg 403 
Asp Asn Gin Val Val He He Ala Gly Glu Thr Gly Ser Gly Lys Thr 
90 95 100 



act cag att cct aag att tgt ttg gac eta ggc cgt ggc egg cgt ggg 
Thr Gin He Pro Lys He Cys Leu Asp Leu Gly Arg Gly Arg Arg Gly 
105 110 115 



451 
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etc att ggc cac aca cag cca cgt cga tta gca get agg ace gtc gee 4 99" 

Leu lie Gly His Thr Gin Pro Arg Arg Leu Ala Ala Arg Thr Val Ala 
120 125 130 

gag cgc ate gee gat gaa ttg ggg caa gac ate ggc gaa teg gtg ggt 547 

Glu Arg lie Ala Asp Glu Leu Gly Gin Asp lie Gly Glu Ser Val Gly 

135 140 145 



tat gcg att cgt ttt gat gat cga gtt tec teg cat aca tec gtg aag 
Tyr Ala lie Arg Phe Asp Asp Arg Val Ser Ser His Thr Ser Val* Lys 
150 155 160 165 



ate etc tgc ttc ttt gee ggt gag cgt gat ate cgc gat gee atg gag 
lie Leu Cys Phe Phe Ala Gly Glu Arg Asp lie Arg Asp Ala Met Glu 
295 300 305 



595 



ttg atg acg gat ggt att ttg ctt get gaa atg cag egg gat cgt ttc 643 

Leu Met Thr Asp Gly lie Leu Leu Ala Glu Met Gin Arg Asp Arg Phe 
170 175 180 

etc aat gcg tat gac ace ate ate ate gat gag gcg cat gaa cgt tec 691 

Leu Asn Ala Tyr Asp Thr lie lie lie Asp Glu Ala His Glu Arg Ser 
185 190 195 

etc aac att gac ttc att ctg ggt tat ttg cgc cag ttg ttg cct aag 739 

Leu Asn lie Asp Phe lie Leu Gly Tyr Leu Arg Gin Leu Leu Pro Lys 

200 205 210 

cgc cct gat ctt aaa gtc att att ace tec gca acg att gac cct gag 787 

Arg Pro Asp Leu Lys Val lie lie Thr Ser Ala Thr lie Asp Pro Glu 
215 220 225 

cgt ttc gcg gag cac ttt get gat get tct gga aaa cca gca cca att 835 

Arg Phe Ala Glu His Phe Ala Asp Ala Ser Gly Lys Pro Ala Pro lie 
230 235 240 245 

ate gag gtc tec ggc cgc ace ttc ccg gta gag ate cgt tat cgc cca 883 

lie Glu Val Ser Gly Arg Thr Phe Pro Val Glu lie Arg Tyr Arg Pro 
250 255 260 

ctt gag gta tta gac ggc gat aaa att ate gat acc gat ccc ctt gac 931 

Leu Glu Val Leu Asp Gly Asp Lys lie lie Asp Thr Asp Pro Leu Asp 
265 270 275 

ggc ttg tgt tct get ttg gaa gag etc atg get gaa ggc gac ggc gat 979 

Gly Leu Cys Ser Ala Leu Glu Glu Leu Met Ala Glu Gly Asp Gly Asp 

280 285 290 



1027 



gca ate gag gee cga cgc tgg aaa ggt gtg gaa gtc act ccc ctg ttt 1075 
Ala lie Glu Ala Arg Arg Trp Lys Gly Val Glu Val Thr Pro Leu Phe 
310 315 320 325 

ggc cgc ctg tec aac cag gag cag cac cgt gta ttt age ccg cac tct 1123 
Gly Arg Leu Ser Asn Gin Glu Gin His Arg Val Phe Ser Pro His Ser 
330 335 340 

ggt cga cgc att gtg ctt tec acc aat ate gca gag aca tec ctg acg 1171 
Gly Arg Arg lie Val Leu Ser Thr Asn lie Ala Glu Thr Ser Leu Thr 
345 350 355 

gtt ccg ggc att cac tac gtg gtt gat acc ggt acg gcg cgt ate tct 1219 
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Val Pro Gly lie His Tyr Val Val Asp Thr Gly Thr Ala Arg lie Ser 

360 365 370 

cgt tat tea gtg cgc acc aag gtg cag cgc ctt ccg att gag aac att 1267 

Arg Tyr Ser Val Arg Thr Lys Val Gin Arg Leu Pro lie Glu Asn lie 
375 380 385 

tec cag gec age gca aac cag cgt tct ggt cgt tgt ggt cgt gtc gca 1315 

Ser Gin Ala Ser Ala Asn Gin Arg Ser Gly Arg Cys Gly Arg Val Ala 

390 395 400 * 405 

gac ggt att gcg att cgt ttg tat tec gaa gat gat ttc aac tct cgc 1363 

Asp Gly lie Ala lie Arg Leu Tyr Ser Glu Asp Asp Phe Asn Ser Arg 

410 415 420 

cca gag ttc acc gat ccg gaa att ctg cgc acc aac ttg gcg age gtt 1411 

Pro Glu Phe Thr Asp Pro Glu lie Leu Arg Thr Asn Leu Ala Ser Val 

425 430 435 

att ttg cgc atg gcg teg ctg cgt ctt ggc gat att aat gat ttc ccc 1459 

lie Leu Arg Met Ala Ser Leu Arg Leu Gly Asp lie Asn Asp Phe Pro 

440 445 450 

ttc gtc caa gec cca gag caa cgc tec ate agg gat ggt att ttg ctg 1507 

Phe Val Gin Ala Pro Glu Gin Arg Ser lie Arg Asp Gly lie Leu Leu 
455 460 465 

etc cac gag ttg ggc gca etc acc gac gac acc caa gee gat ggt tea 1555 

Leu His Glu Leu Gly Ala Leu Thr Asp Asp Thr Gin Ala Asp Gly Ser 

470 475 480 485 

ccg cag etc acc cag ate ggt aaa gac tta gee aac ate cca gtc gat 1603 

Pro Gin Leu Thr Gin lie Gly Lys Asp Leu Ala Asn lie Pro Val Asp 

490 495 500 

ccc cgc atg gee cgc atg etc gta gaa gee aac act eta ggc tgc ctg 1651 

Pro Arg Met Ala Arg Met Leu Val Glu Ala Asn Thr Leu Gly Cys Leu 

505 510 515 

cat tct gtc atg gtc att gtg tec get ctg acg att caa gat gtt cgc 1699 

His Ser Val Met Val lie Val Ser Ala Leu Thr lie Gin Asp Val Arg 

520 525 530 

gaa cgc ccc ctg gaa ttc caa gee caa get gat caa gee cac get agg 1747 

Glu Arg Pro Leu Glu Phe Gin Ala Gin Ala Asp Gin Ala His Ala Arg 
535 540 545 

ttc aag gac acc acc tea gat ttc tta ggc ttt ttg aaa ctg tgg gag 1795 

Phe Lys Asp Thr Thr Ser Asp Phe Leu Gly Phe Leu Lys Leu Trp Glu 

550 555 560 565 

tac ate gee gat cag cgc aat caa age age ggc aat tec ttc cgc aag 1843 

Tyr lie Ala Asp Gin Arg Asn Gin Ser Ser Gly Asn Ser Phe Arg Lys 

570 575 580 

cag atg aaa aaa gaa ttc etc cac tac atg cgt ate cgc gag tgg tgg 1891 

Gin Met Lys Lys Glu Phe Leu His Tyr Met Arg lie Arg Glu Trp Trp 

585 590 595 



gat ttg gtg cgc caa tta gag cag att ggc cag caa ctt ggt tgg gca 
Asp Leu Val Arg Gin Leu Glu Gin lie Gly Gin Gin Leu Gly Trp Ala 



1939 
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600 605 610 

aag aag gag cag gtt gca ggc acc gcc age cct gac ate att cac caa 1987 
Lys Lys Glu Gin Val Ala Gly Thr Ala Ser Pro Asp lie lie His Gin 
615 620 625 

tec ttg etc acc ggt ctg ttc teg caa ate ggt tec cgt gat ggt gag 2035 
Ser Leu Leu Thr Gly Leu Phe Ser Gin lie Gly Ser Arg Asp Gly Glu 
630 635 640 645 

age aaa gaa ttc act gga gcc aga ggt acc aaa ttc ttg gtc ttt cct 2083 
Ser Lys Glu Phe Thr Gly Ala Arg Gly Thr Lys Phe Leu Val Phe Pro 
650 655 660 

ggt tct gcg eta acc aag aag ccg cca cag ttc ate atg get ggc caa 2131 
Gly Ser Ala Leu Thr Lys Lys Pro Pro Gin Phe lie Met Ala Gly Gin 
665 670 675 

ttg gta gaa acc tea cgt ttg tgg get cgc gat gta gcc aag att gaa 2179 
Leu Val Glu Thr Ser Arg Leu Trp Ala Arg Asp Val Ala Lys lie Glu 
680 • 685 690 

cca gag tgg gtg gaa aaa gca gcc ggc cca ttg etc aag cac caa tac 2227 
Pro Glu Trp Val Glu Lys Ala Ala Gly Pro Leu Leu Lys His Gin Tyr 
695 700 705 

tct gaa ccg tat tgg tec tea aag cgt ggc ggc tgc cat ggt gca ccg 2275 
Ser Glu Pro Tyr Trp Ser Ser Lys Arg Gly Gly Cys His Gly Ala Pro 
710 715 720 725 

caa ate aac get ctt egg tgt gac aat tgt tgc cgt caa ggt agt tec 2323 
Gin lie Asn Ala Leu Arg Cys Asp Asn Cys Cys Arg Gin Gly Ser Ser 
730 735 740 

eta cca cac ggt tgatcccgtg gctgcgcgcg ata 2358 
Leu Pro His Gly 
745 



<210> 74 
<211> 745 
<212> PRT 

<213> Corynebacterium glutamicurn 
<400> 74 

Met Thr Thr Ser Glu Thr Ala Pro Ser Lys Ala Ser Leu Tyr Glu Leu 
15 10 15 

Leu Glu Gly Val Ser Leu Ser Asp Glu Arg Thr Phe Arg Arg Arg Leu 
20 25 30 

Ser Lys Ala Arg Ala Pro Lys Ala Leu Gly Ala lie Lys Ala Asp lie 
35 40 45 

Asp Lys Ala Arg Leu Leu lie Asp Glu Lys Ser Gin Leu lie Pro Ser 
50 55 60 

lie Thr Tyr Pro Glu Asn Leu Pro Val Ser Ser Arg Arg Asp Asp lie 
65 70 75 80 



Ala Glu Ala 



lie Arg Asp Asn Gin Val Val lie lie Ala Gly Glu Thr 
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85 90 95 

Gly Ser Gly Lys Thr Thr Gin lie Pro Lys lie Cys Leu Asp Leu Gly 
100 105 110 

Arg Gly Arg Arg Gly Leu lie Gly His Thr Gin Pro Arg Arg Leu Ala 
115 120 125 

Ala Arg Thr Val Ala Glu Arg lie Ala Asp Glu Leu Gly Gin Asp lie 
130 135 140 

Gly Glu Ser Val Gly Tyr Ala lie Arg Phe Asp Asp Arg Val Ser Ser 
145 150 155 160 

His Thr Ser Val Lys Leu Met Thr Asp Gly lie Leu Leu Ala Glu Met 
165 170 175 

Gin Arg Asp Arg Phe Leu Asn Ala Tyr Asp Thr lie lie lie Asp Glu 
180 185 190 

Ala His Glu Arg Ser Leu Asn lie Asp Phe lie Leu Gly Tyr Leu Arg 
195 200 205 

Gin Leu Leu Pro Lys Arg Pro Asp Leu Lys Val lie lie* Thr Ser Ala 
210 215 220 

Thr lie Asp Pro Glu Arg Phe Ala Glu His Phe Ala Asp Ala Ser Gly 
225 230 235 240 

Lys Pro Ala Pro lie lie Glu Val Ser Gly Arg Thr Phe Pro Val Glu 
245 250 255 

lie Arg Tyr Arg Pro Leu Glu Val Leu Asp Gly Asp Lys lie lie Asp 
260 265 270 

Thr Asp Pro Leu Asp Gly Leu Cys Ser Ala Leu Glu Glu Leu Met Ala 
275 280 285 

Glu Gly Asp Gly Asp lie Leu Cys Phe Phe Ala Gly Glu Arg Asp lie 
290 295 300 

Arg Asp Ala Met Glu Ala lie Glu Ala Arg Arg Trp Lys Gly Val Glu 
305 310 315 320 

Val Thr Pro Leu Phe Gly Arg Leu Ser Asn Gin Glu Gin His Arg Val 
325 330 335 

Phe Ser Pro His Ser Gly Arg Arg lie Val Leu Ser Thr Asn lie Ala 
340 345 350 

Glu Thr Ser Leu Thr Val Pro Gly lie His Tyr Val Val Asp Thr Gly 
355 360 365 

Thr Ala Arg lie Ser Arg Tyr Ser Val Arg Thr Lys Val Gin Arg Leu 
370 375 380 

Pro lie Glu Asn lie Ser Gin Ala Ser Ala Asn Gin Arg Ser Gly Arg 
385 390 395 400 



Cys Gly Arg Val Ala Asp Gly lie Ala lie Arg Leu Tyr Ser Glu Asp 
405 410 415 
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Asp Phe Asn Ser Arg Pro Glu Phe Thr Asp Pro Glu lie Leu Arg Thr 
420 425 430 

Asn Leu Ala Ser Val lie Leu Arg Met Ala Ser Leu Arg Leu Gly Asp 
435 440 445 

lie Asn Asp Phe Pro Phe Val Gin Ala Pro Glu Gin Arg Ser lie Arg 
450 455 460 

Asp Gly lie Leu Leu Leu His Glu Leu Gly Ala Leu Thr Asp Asp Thr 
465 470 475 480 

Gin Ala Asp Gly Ser Pro Gin Leu Thr Gin lie Gly Lys Asp Leu Ala 
485 490 495 

Asn lie Pro Val Asp Pro Arg Met Ala Arg Met Leu Val Glu Ala Asn 
500 505 510 

Thr Leu Gly Cys Leu His Ser Val Met Val lie Val Ser Ala Leu Thr 
515 520 525 

lie Gin Asp Val Arg Glu Arg Pro Leu Glu Phe Gin Ala Gin Ala Asp 
530 535 540 

Gin Ala His Ala Arg Phe Lys Asp Thr Thr Ser Asp Phe Leu Gly Phe 
545 550 555 560 

Leu Lys Leu Trp Glu Tyr lie Ala Asp Gin Arg Asn Gin Ser Ser Gly 
565 570 575 

Asn Ser Phe Arg Lys Gin Met Lys Lys Glu Phe Leu His Tyr Met Arg 
580 585 590 

He Arg Glu Trp Trp Asp Leu Val Arg Gin Leu Glu Gin He Gly Gin 
595 600 605 

Gin Leu Gly Trp Ala Lys Lys Glu Gin Val Ala Gly Thr Ala Ser Pro 
610 615 620 

Asp He He His Gin Ser Leu Leu Thr Gly Leu Phe Ser Gin He Gly 
625 630 635 640 

Ser Arg Asp Gly Glu Ser Lys Glu Phe Thr Gly Ala Arg Gly Thr Lys 
645 650 655 

Phe Leu Val Phe Pro Gly Ser Ala Leu Thr Lys Lys Pro Pro Gin Phe 
660 665 670 

He Met Ala Gly Gin Leu Val Glu Thr Ser Arg Leu Trp Ala Arg Asp 
675 680 685 

Val Ala. Lys He Glu Pro Glu Trp Val Glu Lys Ala Ala Gly Pro Leu 
690 695 700 

Leu Lys His Gin Tyr Ser Glu Pro Tyr Trp Ser Ser Lys Arg Gly Gly 
705 710 715 720 



Cys His Gly Ala Pro Gin lie Asn Ala Leu Arg Cys Asp Asn Cys Cys 
725 730 735 
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Arg Gin Gly Ser Ser Leu Pro His Gly 
740 745 



<210> 75 

<211> 1939 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (92) . . (1939) 

<223> FRXA00361 

<400> 75 

cctatatgat tagttacctc agactacctg caccgcgtgg gctgctttca cttggacttt 60 
cggcaaagac aagtagaatt agcccctagt c atg act act tct gaa act gcc 112 

Met Thr Thr Ser Glu Thr Ala 
1 5 

cca tea aag get tec ctg tat gaa ctt tta gag ggc gta tec etc tec 160 
Pro Ser Lys Ala Ser Leu Tyr Glu Leu Leu Glu Gly Val Ser Leu Ser 
10 15 20 

gac gag cgc acg ttt agg cgc cga ctg tec aaa gcc cgc gcg ccc aag 208 
Asp Glu Arg Thr Phe Arg Arg Arg Leu Ser Lys Ala Arg Ala Pro Lys 
25 30 35 

gcg ctt ggt gcg att aag get gat ate gat aag gca cgc ttg ctt ate 256 
Ala Leu Gly Ala lie Lys Ala Asp lie Asp Lys Ala Arg Leu Leu lie 
.40 45 50 55 

gac gaa aag age cag tta att ccg tct ate ace tac cca gaa aac ctt 304 
Asp Glu Lys Ser Gin Leu lie Pro Ser lie Thr Tyr Pro Glu Asn Leu 
60 65 70 

ccg gtg agt tec egg cgc gat gat ate gcc gag get ate cgt gat aat 352 
Pro Val Ser Ser Arg Arg Asp Asp lie Ala Glu Ala lie Arg Asp Asn 
75 80 85 

cag gtg gtt att ate gcc ggt gag act ggt teg ggt aag acg act cag 400 
Gin Val Val lie lie Ala Gly Glu Thr Gly Ser Gly Lys Thr Thr Gin 
90 95 100 

att cct aag att tgt ttg gac eta ggc cgt ggc egg cgt ggg etc att 44 8 
lie Pro Lys lie Cys Leu Asp Leu Gly Arg Gly Arg Arg Gly Leu lie 
105 110 115 

ggc cac aca cag cca cgt cga tta gca get agg acc gtc gcc gag cgc 4 96 
Gly His Thr Gin Pro Arg Arg Leu Ala Ala Arg Thr' Val Ala Glu Arg 
120 125 130 135 

ate gcc gat gaa ttg ggg caa gac ate ggc gaa teg gtg ggt tat gcg 544 
lie Ala Asp Glu Leu Gly Gin Asp lie Gly Glu Ser Val Gly Tyr Ala 
140 145 150 

att cgt ttt gat gat cga gtt tec teg cat aca tec gtg aag ttg atg 592 
lie Arg Phe Asp Asp Arg Val Ser Ser His Thr Ser Val Lys Leu Met 
155 160 165 



acg gat ggt att ttg ctt get gaa atg cag egg gat cgt ttc etc aat 



640 
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Thr Asp Gly lie Leu Leu Ala Glu Met Gin Arg Asp Arg Phe Leu Asn 
170 175 180 

gcg tat gac acc ate ate ate gat gag gcg cat gaa cgt tec etc aac 688 
Ala Tyr Asp Thr lie lie lie Asp Glu Ala His Glu Arg Ser Leu Asn 
185 190 195 

att gac ttc att ctg ggt tat ttg cgc cag ttg ttg cct aag cgc cct 736 
lie Asp Phe lie Leu Gly Tyr Leu Arg Gin Leu Leu Pro Lys Arg Pro 
200 205 210 4 215 

gat ctt aaa gtc att att acc tec gca acg att gac cct gag cgt ttc 784 
Asp Leu Lys Val lie lie Thr Ser Ala Thr lie Asp Pro Glu Arg Phe 
220 225 230 

gcg gag cac ttt get gat get tct gga aaa cca gca cca att ate gag 832 
Ala Glu His Phe Ala Asp Ala Ser Gly Lys Pro Ala Pro lie lie Glu 
235 240 245 

gtc tec ggc cgc acc ttc ccg gta gag ate cgt tat cgc cca ctt gag 880 
Val Ser Gly Arg Thr Phe Pro Val Glu lie Arg Tyr Arg Pro Leu Glu 
250 255 260 

gta tta gac ggc gat aaa att ate gat acc gat ccc ctt gac ggc ttg 928 
Val Leu Asp Gly Asp Lys lie lie Asp Thr Asp Pro Leu Asp Gly Leu 
265 270 275 

tgt tct get ttg gaa gag etc atg get gaa ggc gac ggc gat ate etc 976 
Cys Ser Ala Leu Glu Glu Leu Met Ala Glu Gly Asp Gly Asp lie Leu 
280 285 290 295 

tgc ttc ttt gee ggt gag cgt gat ate cgc gat gec atg gag gca ate 1024 
Cys Phe Phe Ala Gly Glu Arg Asp He Arg Asp Ala Met Glu Ala He 
300 305 310 

gag gee cga cgc tgg aaa ggt gtg gaa gtc act ccc ctg ttt ggc cgc 1072 
Glu Ala Arg Arg Trp Lys Gly Val Glu Val Thr Pro Leu Phe Gly Arg 
315 320 325 

ctg tec aac cag gag cag cac cgt gta ttt age ccg cac tct ggt cga 1120 
Leu Ser Asn Gin Glu Gin His Arg Val Phe Ser Pro His Ser Gly Arg 
330 335 340 

cgc att gtg ctt tec acc aat ate gca gag aca tec ctg acg gtt ccg 1168 
Arg He Val Leu Ser Thr Asn He Ala Glu Thr Ser Leu Thr Val Pro 
345 350 355 

ggc att cac tac gtg gtt gat acc ggt acg gcg cgt ate tct cgt tat 1216 
Gly lie His Tyr Val Val Asp Thr Gly Thr Ala Arg He Ser Arg Tyr 
360 365 370 375 

tea gtg cgc acc aag gtg cag cgc ctt ccg att gag aac att tec cag 1264 
Ser Val Arg Thr' Lys Val Gin Arg Leu Pro lie Glu Asn lie Ser Gin 
380 385 390 

gec age gca aac cag cgt tct ggt cgt tgt ggt cgt gtc gca gac ggt 1312 
Ala Ser Ala Asn Gin Arg Ser Gly Arg Cys Gly Arg Val Ala Asp Gly 
395 400 405 



att gcg att cgt ttg 
He Ala He Arg Leu 



tat tec gaa gat gat ttc aac tct cgc cca gag 
Tyr Ser Glu Asp Asp Phe Asn Ser Arg Pro Glu 



1360 
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153 



410 415 420 

ttc acc gat ccg gaa att ctg cgc acc aac ttg gcg age gtt att ttg 1408 
Phe Thr Asp Pro Glu lie Leu Arg Thr Asn Leu Ala Ser Val lie Leu 
425 430 435 

cgc atg gcg teg ctg cgt ctt ggc gat att aat gat ttc ccc ttc gtc 1456 
Arg Met Ala Ser Leu Arg Leu Gly Asp lie Asn Asp Phe Pro Phe Val 
440 445 450 455 

caa gec cca gag caa cgc tec ate agg gat ggt att ttg ctg etc cac 1504 
Gin Ala Pro Glu Gin Arg Ser lie Arg Asp Gly lie Leu Leu Leu His 
460 465 470 

gag ttg ggc gca etc acc gac gac acc caa gec gat ggt tea ccg cag 1552 
Glu Leu Gly Ala Leu Thr Asp Asp Thr Gin Ala Asp Gly Ser Pro Gin 
475 480 485 

etc acc cag ate ggt aaa gac tta gee aac ate cca gtc gat ccc cgc 1600 
Leu Thr Gin lie Gly Lys Asp Leu Ala Asn lie Pro Val Asp Pro Arg 
490 495 500 

atg gee cgc atg etc gta gaa gec aac act eta ggc tgc ctg cat tct 1648 
Met Ala Arg Met Leu Val Glu Ala Asn Thr Leu Gly Cys Leu His Ser 
505 510 515 

gtc atg gtc att gtg tec get ctg acg att caa gat gtt cgc gaa cgc 1696 
Val Met Val lie Val Ser Ala Leu Thr lie Gin Asp Val Arg Glu Arg 
520 525 530 535 

ccc ctg gaa ttc- caa gee caa get gat caa gee cac get agg ttc aag 1744 
Pro Leu Glu Phe Gin Ala Gin Ala Asp Gin Ala His Ala Arg Phe Lys 
540 545 550 

gac acc acc tea gat ttc tta ggc ttt ttg aaa ctg tgg gag tac ate 1792 
Asp Thr Thr Ser Asp Phe Leu Gly Phe Leu Lys Leu Trp Glu Tyr lie 
555 560 565 

gee gat cag cgc aat caa age age ggc aat tec ttc cgc aag cag atg 1840 
Ala Asp Gin Arg Asn Gin Ser Ser Gly Asn Ser Phe Arg Lys Gin Met 
570 575 580 

aaa aaa gaa ttc etc cac tac atg cgt ate cgc gag tgg tgg gat ttg 1888 
Lys Lys Glu Phe Leu His Tyr Met Arg lie Arg Glu Trp Trp Asp Leu 
585 590 595 

gtg cgc caa tta gag cag att ggc cag caa ctt ggt tgg gca aag aag 1936 
Val Arg Gin Leu Glu Gin lie Gly Gin Gin Leu Gly Trp Ala Lys Lys 
600 605 610 615 

gag 1939 
Glu 



<210> 76 
<211> 616 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 76 
Met Thr Thr Ser 
1 

Leu Glu Gly Val 
20 

Ser Lys Ala Arg 
35 

Asp Lys Ala Arg 
50 

lie Thr Tyr Pro 
65 

Ala Glu Ala lie 



Gly Ser Gly Lys 
100 

Arg Gly Arg Arg 
115 

Ala Arg Thr Val 
130 

Gly Glu Ser Val 
145 

His Thr Ser Val 



Gin Arg Asp Arg 
180 

Ala His Glu Arg 
195 

Gin Leu Leu Pro 
210 

Thr lie Asp Pro 
225 

Lys Pro Ala Pro 



lie Arg Tyr Arg 
260 

Thr Asp Pro Leu 
275 

Glu Gly Asp Gly 
290 

Arg Asp Ala Met 
305 



Glu Thr Ala Pro 
5 

Ser Leu Ser Asp 



Ala Pro Lys Ala 
40 

Leu Leu lie Asp 
55 

Glu Asn.Leu Pro 
70 

Arg Asp Asn Gin 
85 

Thr Thr Gin lie 



Gly Leu lie Gly 
120 

Ala Glu Arg lie 
135 

Gly Tyr Ala lie 
150 

Lys Leu Met Thr 
165 

Phe Leu Asn Ala 



Ser Leu Asn lie 
200 

Lys Arg Pro Asp 
215 

Glu Arg Phe Ala 
230 

He He Glu Val 
245 

Pro Leu Glu Val 



Asp Gly Leu Cys 
280 

Asp He Leu Cys 
295 

Glu Ala He Glu 
310 



Ser Lys Ala Ser 
10 

Glu Arg Thr Phe 
25 

Leu Gly Ala He 



Glu Lys Ser Gin 
60 

Val Ser Ser Arg 
75 

Val Val He He 
90 

Pro Lys He Cys 
105 

His Thr Gin Pro 



Ala Asp Gl'u Leu 
140 

Arg Phe Asp Asp 
155 

Asp Gly He Leu 
170 

Tyr Asp Thr He 
185 

Asp Phe He Leu 



Leu Lys Val He 
220 

Glu His Phe Ala 
235 

Ser Gly Arg Thr 
250 

Leu Asp Gly Asp 
265 

Ser Ala Leu Glu 



Phe Phe Ala Gly 
300 

Ala Arg Arg Trp 
315 



Leu Tyr Glu Leu 
15 

Arg Arg Arg Leu 
30 

Lys Ala Asp He 
45 

Leu He Pro Ser 



Arg Asp Asp He 
80 

Ala Gly Glu Thr 
95 

Leu Asp Leu Gly 
110 

Arg Arg Leu Ala 
125 

Gly Gin Asp lie 



Arg Val Ser Ser 
160 

Leu Ala Glu Met 
175 

He He Asp Glu 
190 

Gly Tyr Leu Arg 
205 

He Thr Ser Ala 



Asp Ala Ser Gly 
240 

Phe Pro Val Glu 
255 

Lys lie lie Asp 
270 

Glu Leu Met Ala 
285 

Glu Arg Asp lie 



Lys Gly Val Glu 
320 
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Val Thr Pro Leu Phe Gly Arg Leu Ser Asn Gin Glu Gin His Arg Val 
325 330 335 

Phe Ser Pro His Ser Gly Arg Arg lie Val Leu Ser Thr Asn lie Ala 
340 345 350 

Glu Thr Ser Leu Thr Val Pro Gly lie His Tyr Val Val Asp Thr Gly 
355 360 365 

Thr Ala Arg lie Ser Arg Tyr Ser Val Arg Thr Lys Val Gin Arg Leu 
370 375 380 

Pro lie Glu Asn lie Ser Gin Ala Ser Ala Asn Gin Arg Ser Gly Arg 
385 390 395 400 

Cys Gly Arg Val Ala Asp Gly lie Ala lie Arg Leu Tyr Ser Glu Asp 
405 410 415 

Asp Phe Asn Ser Arg Pro Glu Phe Thr Asp Pro Glu lie Leu Arg Thr 
420 425 430 

Asn Leu Ala Ser Val lie Leu Arg Met Ala Ser Leu Arg Leu Gly Asp 
435 440 445 

lie Asn Asp Phe Pro Phe Val Gin Ala Pro Glu Gin Arg Ser lie Arg 
450 455 460 

Asp Gly lie Leu Leu Leu His Glu Leu Gly Ala Leu Thr Asp Asp Thr 
465 470 475 480 

Gin Ala Asp Gly Ser Pro Gin Leu Thr Gin lie Gly Lys Asp Leu Ala 
485 490 495 

Asn lie Pro Val Asp Pro Arg Met Ala Arg Met Leu Val Glu Ala Asn 
500 505 510 

Thr Leu Gly Cys Leu His Ser Val Met Val lie Val Ser Ala Leu Thr 
515 - 520 525 

lie Gin Asp Val Arg Glu Arg Pro Leu Glu Phe Gin Ala Gin Ala Asp 
530 535 540 

Gin Ala His Ala Arg Phe Lys Asp Thr Thr Ser Asp Phe Leu Gly Phe 
545 550 555 560 

Leu Lys Leu Trp Glu Tyr lie Ala Asp Gin Arg Asn Gin Ser Ser Gly 
565 570 575 

Asn Ser Phe Arg Lys Gin Met Lys Lys Glu Phe Leu His Tyr Met Arg 
580 585 590 

lie Arg Glu Trp Trp Asp Leu Val Arg Gin Leu Glu Gin lie Gly Gin 
595 600 605 

Gin Leu Gly Trp Ala Lys Lys Glu 
610 615 



<210> 
<211> 
<212> 



77 

2511 
DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2488) 
<223> RXN02293 

<400> 77 

tccacaaccc gctagaaaac acatcatcgc cttaggtttc tctgtagaag ttaggaaaaa 60 

gatgtgttca ctcagcaaat tcttaatgta caggcaattg atg agt tea aga att 115 

Met Ser Ser Arg lie 
1 5 

ggc aat ttt ctt ata aat cgc att tec acg ggc ctg ccc gta gaa aat 163 
Gly Asn Phe Leu lie Asn Arg lie Ser Thr Gly Leu Pro Val Glu Asn 
10 15 20 

att ate cct cac ctg caa gaa get ttt teg gee gga cct aaa aac ctt 211 
lie lie Pro His Leu Gin Glu Ala Phe Ser Ala Gly Pro Lys Asn Leu 
25 30 35 

gtc att cag gee cct ccc ggc aca gga aaa acg aca ctt etc ccc cca 259 
Val lie Gin Ala Pro Pro Gly Thr Gly Lys Thr Thr Leu Leu Pro Pro 
40 45 50 

tta gta get aac ate tta tgt aat gaa gga gcg gga aat gec ace cca 307 
Leu Val Ala Asn lie Leu Cys Asn Glu Gly Ala Gly Asn Ala Thr Pro 
55 60 65 

ace aag gtt tta gta acg gca cct cgt cgt gtg gee gtc cga gca gca 355 
Thr Lys Val Leu Val Thr Ala Pro Arg Arg Val Ala Val Arg Ala Ala 
70 75 80 85 

get cgc aga etc gee caa eta gat gat age cag etc gga aca aaa gtg . 403 
Ala Arg Arg Leu Ala Gin Leu Asp Asp Ser Gin Leu Gly Thr Lys Val 
90 95 100 

gga ttc age gtg cgt ggt gaa cat att tea ggc tec cac gtg caa ttt 451 
Gly Phe Ser Val Arg Gly Glu His lie Ser Gly Ser His Val Gin Phe 
105 110 115 

atg acc ccc ggt gtg tta ate cgc cag etc tta aac aac cca gaa tta 4 99 
Met Thr Pro Gly Val Leu lie Arg Gin Leu Leu Asn Asn Pro Glu Leu 
120 125 130 

ccc ggc ate ggc get gtg att ate gat gaa gtc cac gaa cgt caa etc 547 
Pro Gly lie Gly Ala Val lie lie Asp Glu Val His Glu Arg Gin Leu 
135 140 145 

gat tec gat eta ctg eta gga atg ctt get gaa etc agt caa ctg cgc 595 
Asp Ser Asp Leu Leu Leu Gly Met Leu Ala Glu Leu Ser Gin Leu Arg 
150 155 160 165 

gac gat ttc tec etc ate gee atg tec gca acc tta gat tea gat aaa 643 
Asp Asp Phe Ser Leu lie Ala Met Ser Ala Thr Leu Asp Ser Asp Lys 
170 175 180 

ttc gca aac tta tta gac get cag gtc ctt agt gtt gaa gca ccg att 691 
Phe Ala Asn Leu Leu Asp Ala Gin Val Leu Ser Val Glu Ala Pro lie 
185 190 195 
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ttc ccc tta gac att tct tat get cca gec cgc gcg cct cgc etc aat 739 

Phe -Pro Leu Asp lie Ser Tyr Ala Pro Ala Arg Ala Pro Arg Leu Asn 
200 205 210 

gca aaa ggt gtc gac tgg gat ttc etc gac cac atg gcg cag aaa act 787 

Ala Lys Gly Val Asp Trp Asp Phe Leu Asp His Met Ala Gin Lys Thr 

215 220 225 

cac gat gcg gtg aca cat tea gag cac tct gca etc att ttc gtc* cca 835 

His Asp Ala Val Thr His Ser Glu His Ser Ala Leu lie Phe Val Pro 

230 235 240 245 

ggt gtg cgt gaa att gat cga gta atg age acg etc aaa teg etc ggc 883 

Gly Val Arg Glu lie Asp Arg Val Met Ser Thr Leu Lys Ser Leu Gly 
250 255 260 

cat aat aat gtt ttc cca ctt cat ggc caa etc age ccg acc gaa caa 931 

His Asn Asn Val Phe Pro Leu His Gly Gin Leu Ser Pro Thr Glu Gin 
265 270 275 

gac cgc gee etc gca ccg tea caa cag cag cgc ate att gtc tec act 979 

Asp Arg Ala Leu Ala Pro Ser Gin Gin Gin Arg lie lie Val Ser Thr 
280 285 290 

ccc gtt gcg gaa age tec eta act gtg cct gga gtt cgc ate ggg gtg 1027 

Pro Val Ala Glu Ser Ser Leu Thr Val Pro Gly Val Arg lie Gly Val 

295 300 305 

gat tec ggc etc tea cga age ccc aaa cga gac tct gec cgc ggc atg 1075 

Asp Ser Gly Leu Ser Arg Ser Pro Lys Arg Asp Ser Ala Arg Gly Met 

310 315 320 325 

aca gga ctg ate acc age agt tgc gcg cag get tea gca ggc caa cgc 1123 

Thr Gly Leu lie Thr Ser Ser Cys Ala Gin Ala Ser Ala Gly Gin Arg 
330 335 340 

gca ggt cgc get ggc cgt gaa gga cca gga caa ata ate aga tgc tat 1171 

Ala Gly Arg Ala Gly Arg Glu Gly Pro Gly Gin lie lie Arg Cys Tyr 
345 350 355 

tec gaa gaa gac ttc tec cac ttc cca cga ttt gtg aca cca gaa ate 1219 

Ser Glu Glu Asp Phe Ser His Phe Pro Arg Phe Val Thr Pro Glu lie 
360 365 370 

age tec get gac etc acc caa gca gee etc tgg etc gee caa tgg gga 1267 

Ser Ser Ala Asp Leu Thr Gin Ala Ala Leu Trp Leu Ala Gin Trp Gly 

375 380 385 

acg tea cct gcg gat tta ccg ctt ctt gat caa ccc cct cac gca gee 1315 

Thr Ser Pro Ala Asp Leu Pro Leu Leu Asp Gin Pro Pro His Ala Ala 

390 395 400 405 

tgg acg get gca caa cag ate ctg cgc etc ate ggc gcg ctt gaa ggt 1363 

Trp Thr Ala Ala Gin Gin lie Leu Arg Leu lie Gly Ala Leu Glu Gly 
410 415 420 

gac get ate acg age ctg gga cat cgc tta teg acg ctt ccc etc tgc 1411 

Asp Ala lie Thr Ser Leu Gly His Arg Leu Ser Thr Leu Pro Leu Cys 
425 430 435 
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cct caa etc age get tct etc etc cgc ttc ggt gaa caa tec gca aaa 1459 
Pro Gin Leu Ser Ala Ser Leu Leu Arg Phe Gly Glu Gin Ser Ala Lys 
440 445 450 



ate ttg gcg gtg gtg tec gaa aac ccg cag ggg gac gtc gaa aag caa 
lie Leu Ala Val Val Ser Glu Asn Pro Gin Gly Asp Val Glu Lys Gin 
455 460 465 



1507 



caa ccc gac aag cgt gaa gtg gaa cgc ctt cgc cgt ttg gca cct gcg 1555 
Gin Pro Asp Lys Arg Glu Val Glu Arg Leu Arg Arg Leu Ala Prb Ala 
470 475 480 485 

teg gtt gga aaa gcg agt gcg ggg caa ate gta ggc get gca ttc ccg 1603 
Ser Val Gly Lys Ala Ser Ala Gly Gin lie Val Gly Ala Ala Phe Pro 
490 495 500 

cag etc ate ggc cga aaa ata gac aat gga gaa tac ctt tta gee agt 1651 
Gin Leu lie Gly Arg Lys lie Asp Asn Gly Glu Tyr Leu Leu Ala Ser 
505 510 515 

gga ace cgc gca cgc etc atg gat tea gat etc aaa gat gee gaa tgg 1699 
Gly Thr Arg Ala Arg Leu Met Asp Ser Asp Leu Lys Asp Ala Glu Trp 
520 525 530 

ate tec gtt get gca att aac cgc tea caa aat tct gee ate ate cgc 1747 
lie Ser Val Ala Ala lie Asn Arg Ser Gin Asn Ser Ala lie lie Arg 
535 540 545 

gee gee gee cgc att tea gag gac gat gee ata gac ate ate gga gtc 1795 
Ala Ala Ala Arg lie Ser Glu Asp Asp Ala lie Asp lie lie Gly Val 
550 555 560 565 

gtg gaa gaa ace cgc gcg att ttt gtc aac gga aaa gtc caa gee egg 1843 
Val Glu Glu Thr Arg Ala lie Phe Val Asn Gly Lys Val Gin Ala Arg 
570 575 580 

aag gtc aaa gca gca ggc geg ate gaa tta agt tec act ccg aca aaa 1891 
Lys Val Lys Ala Ala Gly Ala lie Glu Leu Ser Ser Thr Pro Thr Lys 
585 590 595 

cca aca ccc gee gaa gee teg gaa aca ate gee aca gee ctt gee aaa 1939 
Pro Thr Pro Ala Glu Ala Ser Glu Thr lie Ala Thr Ala Leu Ala Lys 
600 605 610 

ggc gga ate gac eta ttc cac ttc tec gac aaa gcg gca tec ttg cgt 1987 
Gly Gly lie Asp Leu Phe His Phe Ser Asp Lys Ala Ala Ser Leu Arg 
615 620 625 

gac cga ctg aaa ttc ate cac gaa cac cgt ggc gaa ccc tgg cca gat 2035 
Asp Arg Leu Lys Phe lie His Glu His Arg Gly Glu Pro Trp Pro Asp 
630 635 640 645 

att gaa act gcg gac ccg cac ctg tgg tta tct cca gaa att gag gcg 2083 
lie Glu Thr Ala Asp Pro His Leu Trp Leu Ser Pro Glu lie Glu Ala 
650 655 660 

etc age cac gga aca cga eta aac aat ate gat atg tat ccc gca etc 2131 
Leu Ser His Gly Thr Arg Leu Asn Asn lie Asp Met Tyr Pro Ala Leu 
665 670 675 



cag cga ctt etc ccc tgg cct . gaa gca ace aac ttt gaa gaa ttc get 



2179 
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Gin Arg Leu Leu Pro Trp Pro Glu Ala Thr Asn Phe Glu Glu Phe Ala 
680 685 690 

cct tec cac eta tec gta ccc age ggg aat cag cac cga eta gat tat 2227 
Pro Ser His Leu Ser Val Pro Ser Gly Asn Gin His Arg Leu Asp Tyr 
695 700 705 

tea tea ggc agg cca gtt ata cga gtg aaa tta caa gaa tgc ttc gga 2275 
Ser Ser Gly Arg Pro Val lie Arg Val Lys Leu Gin Glu Cys Phe Gly 
710 715 720 1 725 

tta gaa gaa tec ccg cag etc tgc gga ate ccg gtg caa ttt cat etc 2323 
Leu Glu Glu Ser Pro Gin Leu Cys Gly lie Pro Val Gin Phe His Leu 
730 735 740 

ctg tea cct gcg gga aga cct ctt gca gtt acc gat gac ctg cgt agt 2371 
Leu Ser Pro Ala Gly Arg Pro Leu Ala Val Thr Asp Asp Leu Arg Ser 
745 750 755 

ttc tgg tct ggc ccg tac age caa gtc cgt gca gaa atg egg ggc egg 2419 
Phe Trp Ser Gly Pro Tyr Ser Gin Val Arg Ala Glu Met Arg Gly Arg 
760 765 770 

tac ccc aaa cac ccg tgg ccg gag gat cca tgg acc get cct gec act 2467 
Tyr Pro Lys His Pro Trp Pro Glu Asp Pro Trp Thr Ala Pro Ala Thr 
775 780 785 

gcg cgc acc aag aat cgc atg tagttttggc acgacttgat gtg 2511 
Ala Arg Thr Lys Asn Arg Met 
790 795 



<210> 78 
<211> 796 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Met Ser Ser Arg lie Gly Asn Phe Leu lie Asn Arg lie Ser Thr Gly 
1 5 10 15 

Leu Pro Val Glu Asn lie lie Pro His Leu Gin Glu Ala Phe Ser Ala 
20 25 30 

Gly Pro Lys Asn Leu Val lie Gin Ala Pro Pro Gly Thr Gly Lys Thr 
35 40 45 

Thr Leu Leu Pro Pro Leu Val Ala Asn lie Leu Cys Asn Glu Gly Ala 
50 55 60 

Gly Asn Ala Thr Pro Thr Lys Val Leu Val Thr Ala Pro Arg Arg Val 
65 70 75 80 

Ala Val Arg Ala Ala Ala Arg Arg Leu Ala Gin Leu Asp Asp Ser Gin 
85 90 95 

Leu Gly Thr Lys Val Gly Phe Ser Val Arg Gly Glu His lie Ser Gly 
100 105 110 

Ser His Val Gin Phe Met Thr Pro Gly Val Leu lie Arg Gin Leu Leu 
115 120 125 
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Asn Asn Pro Glu 
130 

His Glu Arg Gin 
145 

Leu Ser Gin Leu 



Leu Asp Ser Asp 
180 

Val Glu Ala Pro 
195 

Ala Pro Arg Leu 
210 

Met Ala Gin Lys 
225 

Leu lie Phe Val 



Leu Lys Ser Leu 
260 

Ser Pro Thr Glu 
275 

lie lie Val Ser 
290 

Val Arg lie Gly 
305 

Ser Ala Arg Gly 



Ser Ala Gly Gin 
340 

lie lie Arg Cys 
355 

Val Thr Pro Glu 
370 

Leu Ala Gin Trp 
385 

Pro Pro His Ala 



Gly Ala Leu Glu 
420 

Thr Leu Pro Leu 
435 



Leu Pro Gly lie 
135 

Leu Asp Ser Asp 
150 

Arg Asp Asp Phe 
165 

Lys Phe Ala Asn 



lie Phe Pro Leu 
200 

Asn Ala Lys Gly 
215 

Thr His Asp Ala 
230 

Pro Gly Val Arg 
245 

Gly His Asn Asn 



Gin Asp Arg Ala 
280 

Thr Pro Val Ala 
295 

Val Asp Ser Gly 
310 

Met Thr Gly Leu 
325 

Arg Ala Gly Arg 



Tyr Ser Glu Glu 
360 

lie Ser Ser Ala 
375 

Gly Thr Ser Pro 
390 

Ala Trp Thr Ala 
405 

Gly Asp Ala lie 



Cys Pro Gin Leu 
440 



Gly Ala Val He 
140 

Leu Leu Leu Gly 
155 

Ser Leu He Ala 
170 

Leu Leu Asp Ala 
185 

Asp He Ser Tyr 



Val Asp Trp Asp 
220 

Val Thr His Ser 
235 

Glu lie Asp Arg 
250 

Val Phe Pro Leu 
265 

Leu Ala Pro Ser 



Glu Ser Ser Leu 
. 300 

Leu Ser Arg Ser 
315 

He Thr Ser Ser 
330 

Ala Gly Arg Glu 
345 

Asp Phe Ser His 



Asp Leu Thr Gin 
380 

Ala Asp Leu Pro 
395 

Ala Gin Gin He 
410 

Thr Ser Leu Gly 
425 

Ser Ala Ser Leu 



He Asp Glu Val 



Met Leu Ala Glu 
160 

Met Ser Ala Thr 
175 

Gin Val Leu Ser 
190 

Ala Pro Ala Arg 
205 

Phe Leu Asp His 



Glu His Ser Ala 
240 

Val Met Ser Thr 
255 

His Gly Gin Leu 
270 

Gin Gin Gin Arg 
285 

Thr Val Pro Gly 



Pro Lys Arg Asp 
320 

Cys Ala Gin Ala 
335 

Gly Pro Gly Gin 
350 

Phe Pro Arg Phe 
365 

Ala Ala Leu Trp 



Leu Leu Asp Gin 
400 

Leu Arg Leu He 
415 

His Arg Leu Ser 
430 

Leu Arg Phe Gly 
445 
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Glu Gin Ser Ala Lys lie Leu Ala Val Val Ser Glu Asn Pro Gin Gly 
450 455 460 

Asp Val Glu Lys Gin Gin Pro Asp Lys Arg Glu Val Glu Arg Leu Arg 
465 470 475 480 

Arg Leu Ala Pro Ala Ser Val Gly Lys Ala Ser Ala Gly Gin lie Val 
485 490 495 

Gly Ala Ala Phe Pro Gin Leu lie Gly Arg Lys lie Asp Asn Gly Glu 
500 505 510 

Tyr Leu Leu Ala Ser Gly Thr Arg Ala Arg Leu Met Asp Ser Asp Leu 
515 520 525 

Lys Asp Ala Glu Trp lie Ser Val Ala Ala lie Asn Arg Ser Gin Asn 
530 535 540 

Ser Ala lie lie Arg Ala Ala Ala Arg lie Ser Glu Asp Asp Ala lie 
545 550 555 560 

Asp lie lie Gly Val Val Glu Glu Thr Arg Ala lie Phe Val Asn Gly 
565 570 575 

Lys Val Gin Ala Arg Lys Val Lys Ala Ala Gly Ala lie Glu Leu Ser 
580 585 590 

Ser Thr Pro Thr Lys Pro Thr Pro Ala Glu Ala Ser Glu Thr lie Ala 
595 600 605 

Thr Ala Leu Ala Lys Gly Gly lie Asp Leu Phe His Phe Ser Asp Lys 
610 615 620 

Ala Ala Ser Leu Arg Asp Arg Leu Lys Phe lie His Glu His Arg Gly 
625 630 635 640 

Glu Pro Trp Pro Asp lie Glu Thr Ala Asp Pro His Leu Trp Leu Ser 
645 650 655 

Pro Glu lie Glu Ala Leu Ser His Gly Thr Arg Leu Asn Asn lie Asp 
660 665 670 

Met Tyr Pro Ala Leu Gin Arg Leu Leu Pro Trp Pro Glu Ala Thr Asn 
675 680 685 

Phe Glu Glu Phe Ala Pro Ser His Leu Ser Val Pro Ser Gly Asn Gin 
690 695 700 

His Arg Leu Asp Tyr Ser Ser Gly Arg Pro Val lie Arg Val Lys Leu 
705 710 715 720 

Gin Glu Cys Phe Gly Leu Glu Glu Ser Pro Gin Leu Cys Gly lie Pro 
725 730 735 

Val Gin Phe His Leu Leu Ser Pro Ala Gly Arg Pro Leu Ala Val Thr 
740 745 750 

Asp Asp Leu Arg Ser Phe Trp Ser Gly Pro Tyr Ser Gin Val Arg Ala 
755 760 765 



Glu Met Arg Gly Arg Tyr Pro Lys His Pro Trp Pro Glu Asp Pro Trp 
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770 775 780 

Thr Ala Pro Ala Thr Ala Arg Thr Lys Asn Arg Met 
785 790 795 



<210> 79 
<211> 2511 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2488) 
<223> FRXA02293 

<400> 79 

tccacaaccc gctagaaaac acatcatcgc cttaggtttc tctgtagaag ttaggaaaaa 60 

gatgtgttca ctcagcaaat tcttaatgta caggcaattg atg agt tea aga att 115 

Met Ser Ser Arg lie 

1 5 

ggc aat ttt ctt ata aat cgc att tec acg ggc ctg ccc gta gaa aat 163 

Gly Asn Phe Leu lie Asn Arg lie Ser Thr Gly Leu Pro Val Glu Asn 

10 15 20 

att ate cct cac ctg caa gaa get ttt teg gee gga cct aaa aac ctt 211 
lie lie Pro His Leu Gin Glu Ala Phe Ser Ala Gly Pro Lys Asn Leu 
25 30 35 

gtc att cag gee cct ccc ggc aca gga aaa acg aca ctt etc ccc cca 259 
Val lie Gin Ala Pro Pro Gly Thr Gly Lys Thr Thr Leu Leu Pro Pro 
40 45 50 

tta gta get aac ate tta tgt aat gaa gga gcg gga aat gee ace cca 307 
Leu Val Ala Asn lie Leu Cys Asn Glu Gly Ala Gly Asn Ala Thr Pro 
55 60 65 

ace aag gtt tta gta acg gca cct cgt cgt gtg gee gtc cga gca gca 355 
Thr Lys Val Leu Val Thr Ala Pro Arg Arg Val Ala Val Arg Ala Ala 
70 75 ■ 80 85 

get cgc aga etc gee caa eta gat gat age cag etc gga aca aaa gtg 4 03 
Ala Arg Arg Leu Ala Gin Leu Asp Asp Ser Gin Leu Gly Thr Lys Val 
90 95 100 

gga ttc age gtg cgt ggt gaa cat att tea ggc tec cac gtg caa ttt 451 
Gly Phe Ser Val Arg Gly Glu His lie Ser Gly Ser His Val Gin Phe 
105 110 115 

atg ace ccc ggt gtg tta ate cgc cag etc tta aac aac cca gaa tta 499 
Met Thr Pro Gly Val Leu lie Arg Gin Leu Leu Asn Asn Pro Glu Leu 
120 125 130 

ccc ggc ate ggc get gtg att ate gat gaa gtc cac gaa cgt caa etc 547 
Pro Gly lie Gly Ala Val lie lie Asp Glu Val His Glu Arg Gin Leu 
135 140 145 



gat tec gat eta ctg eta gga atg ctt get gaa etc agt caa ctg cgc 
Asp Ser Asp Leu Leu Leu Gly Met Leu Ala Glu Leu Ser Gin Leu Arg 



595 
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150 155 160 165 

gac gat ttc tec etc ate gec atg tec gca ace tta gat tea gat aaa 643 
Asp Asp Phe Ser Leu lie Ala Met Ser Ala Thr Leu Asp Ser Asp Lys 
170 175 180 

ttc gca aac tta tta gac get cag gtc ctt agt gtt gaa gca ccg att 691 
Phe Ala Asn Leu Leu Asp Ala Gin Val Leu Ser Val Glu Ala Pro lie 
185 190 195 

ttc ccc tta gac att tct tat get cca gee cgc gcg cct cgc etc aat 739 
Phe Pro Leu Asp lie Ser Tyr Ala Pro Ala Arg Ala Pro Arg Leu Asn 
200 205 210 

gca aaa ggt gtc gac tgg gat ttc etc gac cac atg gcg cag aaa act 787 
Ala Lys Gly Val Asp Trp Asp Phe Leu Asp His Met Ala Gin Lys Thr 
215 220 225 

cac gat gcg gtg aca cat tea gag cac tct gca etc att ttc gtc cca 835 
His Asp Ala Val Thr His Ser Glu His Ser Ala Leu lie Phe Val Pro 
230 235 240 245 

ggt gtg cgt gaa att gat cga gta atg age acg etc aaa teg etc ggc 883 
Gly Val Arg Glu lie Asp Arg Val Met Ser Thr Leu Lys Ser Leu Gly 
250 255 260 

cat aat aat gtt ttc cca ctt cat ggc caa etc age ccg ace gaa caa 931 
His Asn Asn Val Phe Pro Leu His Gly Gin Leu Ser Pro Thr Glu Gin 
265 270 275 

gac cgc gee etc gca ccg tea caa cag cag cgc ate att gtc tec act 979 
Asp Arg Ala Leu Ala Pro Ser Gin Gin Gin Arg lie lie Val Ser Thr 
280 285 290 

ccc gtt gcg gaa age tec eta act gtg cct gga gtt cgc ate ggg gtg 1027 
Pro Val Ala Glu Ser Ser Leu Thr Val Pro Gly Val Arg lie Gly Val 
295 300 305 

gat tec ggc etc tea cga age ccc aaa cga gac tct gee cgc ggc atg 1075 
Asp Ser Gly Leu Ser Arg Ser Pro Lys Arg Asp Ser Ala Arg Gly Met 
310 315 320 325 

aca gga ctg ate ace age agt tgc gcg cag get tea gca ggc caa cgc 1123 
Thr Gly Leu lie Thr Ser Ser Cys Ala Gin Ala Ser Ala Gly Gin Arg 
330 335 340 

gca ggt cgc get ggc cgt gaa gga cca gga caa ata ate aga tgc tat 1171 
Ala Gly Arg Ala Gly Arg Glu Gly Pro Gly Gin lie lie Arg Cys Tyr 
345 350 355 

tec gaa gaa gac ttc tec cac ttc cca cga ttt gtg aca cca gaa ate 1219 
Ser Glu Glu Asp Phe Ser His Phe Pro Arg Phe Val Thr Pro Glu lie 
360 365 370 

age tec get gac etc ace caa gca gee etc tgg etc gee caa tgg gga 1267 
Ser Ser Ala Asp Leu Thr Gin Ala Ala Leu Trp Leu Ala Gin Trp Gly 
375 380 385 



acg tea cct gcg gat tta ccg ctt ctt gat caa ccc cct cac gca gee 
Thr Ser Pro Ala Asp Leu Pro Leu Leu Asp Gin Pro Pro His Ala Ala 
390 395 400 405 



1315 
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tgg acg get gca caa cag ate ctg cgc etc ate ggc gcg ctt gaa ggt 1363 

Trp Thr Ala Ala Gin Gin lie Leu Arg Leu lie Gly Ala Leu Glu Gly 
410 415 420 

gac get ate acg age ctg gga cat cgc tta teg acg ctt ccc etc tgc 1411 

Asp Ala lie Thr Ser Leu Gly His Arg Leu Ser Thr Leu Pro Leu Cys 
425 430 435 

cct caa etc age get tct etc etc cgc ttc ggt gaa caa tec gca" aaa 1459 

Pro Gin Leu Ser Ala Ser Leu Leu Arg Phe Gly Glu Gin Ser Ala Lys 
440 445 450 

ate ttg gcg gtg gtg tec gaa aac ccg cag ggg gac gtc gaa aag caa 1507 

lie Leu Ala Val Val Ser Glu Asn Pro Gin Gly Asp Val Glu Lys Gin 

455 460 465 

caa ccc gac aag cgt gaa gtg gaa cgc ctt cgc cgt ttg gca cct gcg 1555 

Gin Pro Asp Lys Arg Glu Val Glu Arg Leu Arg Arg Leu Ala Pro Ala 

470 475 480 485 

teg gtt gga aaa gcg agt gcg ggg caa ate gta ggc get gca ttc ccg 1603 

Ser Val Gly Lys Ala Ser Ala Gly Gin lie Val Gly Ala Ala Phe Pro 
490 495 500 

cag etc ate ggc cga aaa ata gac aat gga gaa tac ctt tta gee agt 1651 

Gin Leu lie Gly Arg Lys lie Asp Asn Gly Glu Tyr Leu Leu Ala Ser 
505 510 515 

gga acc cgc gca cgc etc atg gat tea gat etc aaa gat gee gaa tgg 1699 

Gly Thr Arg Ala Arg Leu Met Asp Ser Asp Leu Lys Asp Ala Glu Trp 
520 525 530 

ate tec gtt get gca att aac cgc tea caa aat tct gee ate ate cgc 1747 

lie Ser Val Ala Ala lie Asn Arg Ser Gin Asn Ser Ala lie lie Arg 

535 540 545 

gee gee gec cgc att tea gag gac gat gee ata gac ate ate gga gtc 1795 

Ala Ala Ala Arg lie Ser Glu Asp Asp Ala lie Asp lie lie Gly Val 

550 555 560 565 

gtg gaa gaa acc cgc gcg att ttt gtc aac gga aaa gtc caa gee egg 1843 

Val Glu Glu Thr Arg Ala lie Phe Val Asn Gly Lys Val Gin Ala Arg 
570 575 580 

aag gtc aaa gca gca ggc gcg ate gaa tta agt tec act ccg aca aaa 1891 

Lys Val Lys Ala Ala Gly Ala lie Glu Leu Ser Ser Thr Pro Thr Lys 
585 590 595 

cca aca ccc gee gaa gee teg gaa aca ate gee aca gee ctt gee aaa 1939 

Pro Thr Pro Ala Glu Ala Ser Glu Thr lie Ala Thr Ala Leu Ala Lys 
600 605 610 

ggc gga ate gac eta ttc cac ttc tec gac aaa gcg gca tec ttg cgt 1987 

Gly Gly lie Asp Leu Phe His Phe Ser Asp Lys Ala Ala Ser Leu Arg 

615 620 625 



gac cga ctg aaa ttc ate cac gaa cac cgt ggc gaa ccc tgg cca gat 
Asp Arg Leu Lys Phe lie His Glu His Arg Gly Glu Pro Trp Pro Asp 
630 635 640 645 



2035 
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att gaa act gcg gac ccg cac ctg tgg tta tct cca gaa att gag gcg 2083 
lie Glu Thr Ala Asp Pro His Leu Trp Leu Ser Pro Glu lie Glu Ala 
650 655 660 

etc age cac gga aca cga eta aac aat ate gat atg tat ccc gca etc 2131 
Leu Ser His Gly Thr Arg Leu Asn Asn lie Asp Met Tyr Pro Ala Leu 
665 670 675 

cag cga ctt etc ccc tgg cct gaa gca acc aac ttt gaa gaa ttc get 2179 
Gin Arg Leu Leu Pro Trp Pro Glu Ala Thr Asn Phe Glu Glu Phe* Ala 
680 685 690 

cct tec cac eta tec gta ccc age ggg aat cag cac cga eta gat tat 2227 
Pro Ser His Leu Ser Val Pro Ser Gly Asn Gin His Arg Leu Asp Tyr 
695 700 705 

tea tea ggc agg cca gtt ata cga gtg aaa tta caa gaa tgc ttc gga 2275 
Ser Ser Gly Arg Pro Val lie Arg Val Lys Leu Gin Glu Cys Phe Gly 
710 715 720 725 

tta gaa gaa tec ccg cag etc tgc gga ate ccg gtg caa ttt cat etc 2323 
Leu Glu Glu Ser Pro Gin Leu Cys Gly lie Pro Val Gin Phe His Leu 
730 735 740 

ctg tea cct gcg gga aga cct ctt gca gtt acc gat gac ctg cgt agt 2371 
Leu Ser Pro Ala Gly Arg Pro Leu Ala Val Thr Asp Asp Leu Arg Ser 
745 750 755 

ttc tgg tct ggc ccg tac age caa gtc cgt gca gaa atg egg ggc egg 2419 
Phe Trp Ser Gly Pro Tyr Ser Gin Val Arg Ala Glu Met Arg Gly Arg 
760 765 770 

tac ccc aaa cac ccg tgg ccg gag gat cca tgg acc get cct gee act 2467 
Tyr Pro Lys His Pro Trp Pro Glu Asp Pro Trp Thr Ala Pro Ala Thr 
775 780 785 

gcg cgc acc aag aat cgc atg tagttttggc acgacttgat gtg 2511 
Ala Arg Thr Lys Asn Arg Met 
790 795 



<210> 80 
<211> 796 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Ser Ser Arg lie Gly Asn Phe Leu lie Asn Arg lie Ser Thr Gly 
15 10 15 

Leu Pro Val Glu Asn lie lie Pro His Leu Gin Glu Ala Phe Ser Ala 
20 25 30 

Gly Pro Lys Asn Leu Val lie Gin Ala Pro Pro Gly Thr Gly Lys Thr 
35 40 45 

Thr Leu Leu Pro Pro Leu Val Ala Asn lie Leu Cys Asn Glu Gly Ala 
50 55 60 



Gly Asn Ala Thr Pro Thr Lys Val Leu 
65 70 



Val Thr Ala Pro Arg Arg Val 
75 80 
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Ala Val Arg Ala 



Leu Gly Thr Lys 
100 

Ser His Val Gin 
115 

Asn Asn Pro Glu 
130 

His Glu Arg Gin 
145 

Leu Ser Gin Leu 



Leu Asp Ser Asp 
180 

Val Glu Ala Pro 
195 

Ala Pro Arg Leu 
210 

Met Ala Gin Lys 
225 

Leu lie Phe Val 



Leu Lys Ser Leu 
260 

Ser Pro Thr Glu 
275 

lie lie Val Ser 
290 

Val Arg lie Gly 
305 

Ser Ala Arg Gly 



Ser Ala Gly Gin 
340 

lie lie Arg Cys 
355 

Val Thr Pro Glu 
370 

Leu Ala Gin Trp 
385 



Ala Ala Arg Arg 
85 

Val Gly Phe Ser 



Phe Met Thr Pro 
120 

Leu Pro Gly lie 
135 

Leu Asp Ser Asp 
150 

Arg Asp Asp Phe 
165 

Lys Phe Ala Asn 



lie Phe Pro Leu 
200 

Asn Ala Lys Gly 
215 

Thr His Asp Ala 
230 

Pro Gly Val Arg 
245 

Gly His Asn Asn 



Gin Asp Arg Ala 
280 

Thr Pro Val Ala 
295 

Val Asp Ser Gly 
310 

Met Thr Gly Leu 
325 

Arg Ala Gly Arg 



Tyr Ser Glu Glu 
360 

lie Ser Ser Ala 
375 

Gly Thr Ser Pro 
390 



Leu Ala Gin Leu 
90 

Val Arg Gly Glu 
105 

Gly Val Leu lie 



Gly Ala Val He 
140 

Leu Leu Leu Gly 
155 

Ser Leu He Ala 
170 

Leu Leu Asp Ala 
185 

Asp He Ser Tyr 



Val Asp Trp Asp 
220 

Val Thr His Ser 
235 

Glu He Asp Arg 
250 

Val Phe Pro Leu 
265 

Leu Ala Pro Ser 



Glu Ser Ser Leu 
300 

Leu Ser Arg Ser 
315 

He Thr Ser Ser 
330 

Ala Gly Arg Glu 
345 

Asp Phe Ser His 



Asp Leu Thr Gin 
380 

Ala Asp Leu Pro 
395 



Asp Asp Ser Gin 
95 

His He Ser Gly 
110 

Arg Gin Leu Leu 
125 

He Asp Glu Val 



Met Leu Ala Glu 
160 

Met Ser Ala Thr 
175 

Gin Val Leu Ser 
190 

Ala Pro Ala Arg 
205 

Phe Leu Asp His 



Glu His Ser Ala 
240 

Val Met Ser Thr 
255 

His Gly Gin Leu 
270 

Gin Gin Gin Arg 
285 

Thr Val Pro Gly 



Pro Lys Arg Asp 
320 

Cys Ala Gin Ala 
335 

Gly Pro Gly Gin 
350 

Phe Pro Arg Phe 
365 

Ala Ala Leu Trp 



Leu Leu Asp Gin 
400 



ATTORNEY DOCKET NO.: BGI-130CP 167 



Pro Pro His Ala 



Gly Ala Leu Glu 
420 

Thr Leu Pro Leu 
435 

Glu Gin Ser Ala 
450 

Asp Val Glu Lys 
465 

Arg Leu Ala Pro 



Gly Ala Ala Phe 
500 

Tyr Leu Leu Ala 
515 

Lys Asp Ala Glu 
530 

Ser Ala lie lie 
54 5 

Asp lie lie Gly 



Lys Val Gin Ala 
580 

Ser Thr Pro Thr 
595 

Thr Ala Leu Ala 
610 

Ala Ala Ser Leu 
625 

Glu Pro Trp Pro 



Pro Glu lie Glu 
660 

Met Tyr Pro Ala 
675 

Phe Glu Glu Phe 
690 

His Arg Leu Asp 
705 



Ala Trp Thr Ala 
405 

Gly Asp Ala lie 



Cys Pro Gin Leu 
440 

Lys lie Leu Ala 
455 

Gin Gin Pro Asp 
470 

Ala Ser Val Gly 
485 

Pro Gin Leu lie 



Ser Gly Thr Arg 
520 

Trp lie Ser Val 
535 

Arg Ala Ala Ala 
550 

Val Val Glu Glu 
565 

Arg Lys Val Lys 



Lys Pro Thr Pro 
600 

Lys Gly Gly lie 
615 

Arg Asp Arg Leu 
630 

Asp lie Glu Thr 
645 

Ala Leu Ser His 



Leu Gin Arg Leu 
680 

Ala Pro Ser His 
695 

Tyr Ser Ser Gly 
710 



Ala Gin Gin lie 
410 

Thr Ser Leu Gly 
425 

Ser Ala Ser Leu 



Val Val Ser Glu 
460 

Lys Arg Glu Val 
475 

Lys Ala Ser Ala 
490 

Gly Arg Lys lie 
505 

Ala Arg Leu Met 



Ala Ala lie Asn 
540 

Arg lie Ser Glu 
555 

Thr Arg Ala lie 
570 

Ala Ala Gly Ala 
585 

Ala Glu Ala Ser 



Asp Leu Phe His 
620 

Lys Phe lie His 
635 

Ala Asp Pro His 
650 

Gly Thr Arg Leu 
665 

Leu Pro Trp Pro 



Leu Ser Val Pro 
700 

Arg Pro Val lie 
715 



Leu Arg Leu lie 
415 

His Arg Leu Ser 
430 

Leu Arg Phe Gly 
445 

Asn Pro Glrf Gly 



Glu Arg Leu Arg 
480 

Gly Gin He Val 
495 

Asp Asn Gly Glu 
510 

Asp Ser Asp Leu 
525 

Arg Ser Gin Asn 



Asp Asp Ala He 
560 

Phe Val Asn Gly 
575 

He Glu Leu Ser 
590 

Glu Thr He Ala 
605 

Phe Ser Asp Lys 



Glu His Arg Gly 
640 

Leu Trp Leu Ser 
655 

Asn Asn He Asp 
670 

Glu Ala Thr Asn 
685 

Ser Gly Asn Gin 



Arg Val Lys Leu 
720 



Gin Glu Cys Phe Gly Leu Glu Glu Ser Pro Gin Leu Cys Gly 



He Pro 
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Val Gin Phe His 
740 

Asp Asp Leu Arg 
755 

Glu Met Arg Gly 
770 

Thr Ala Pro Ala 
785 



Leu Leu Ser Pro 



Ser Phe Trp Ser 
760 

Arg Tyr Pro Lys 
775 

Thr Ala Arg Thr 
790 



730 

Ala Gly Arg Pro 
745 

Gly Pro Tyr Ser 



His Pro Trp Pro 
780 

Lys Asn Arg Met 
795 



735 

Leu Ala Val Thr 
750 

Gin Val Arg Ala 
765 

Glu Asp Pro Trp 



<210> 81 
<211> 2118 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2095) 
<223> RXA02755 

<400> 81 

atcgtcccca agcgccttta tcaaagcaat cgaaccagac cgtaaatcgg tgtttcgcct 60 

ggcttagtct ttcgactccg atctggttag acttggcaca atg tct gcg cct gaa 115 

Met Ser Ala Pro Glu 
1 5 

tea ccc aca aat acc acc cca gat ccg etc aat get tec acg gaa gag 163 
Ser Pro Thr Asn Thr Thr Pro Asp Pro Leu Asn Ala Ser Thr Glu Glu 
10 15 20 

ttg ctt act get gee gtt gaa gcg ttg ggc ggt gee cgt cgt get gga 211 
Leu Leu Thr Ala Ala Val Glu Ala Leu Gly Gly Ala Arg Arg Ala Gly 
25 30 35 

cag gaa gca atg get aag get gtg acc aag get ttt gat aca gag cgt 259 
Gin Glu Ala Met Ala Lys Ala Val Thr Lys Ala Phe Asp Thr Glu Arg 
40 45 50 

cac ttg gcg gtg cag gcg ggt acg ggt acg ggt aag tct ttg get tat 307 
His Leu Ala Val Gin Ala Gly Thr Gly Thr Gly Lys Ser Leu Ala Tyr 
55 60 65 

ctt gtt ccg teg att cgt cat gcg cag aag tct gat tec acg gtc att 355 
Leu Val Pro Ser lie Arg His Ala Gin Lys Ser Asp Ser 'Thr Val lie 
70 75 80 85 

gtg tct act gcg acg ate gcg ttg cag cgc cag ttg gtc aat agg gat 403 
Val Ser Thr Ala Thr lie Ala Leu Gin Arg Gin Leu Val Asn Arg Asp 
90 95 100 

etc ccc cgc ttg gtg gat gcg ttg gaa ccc ttg atg gaa cgt cgc ccg 451 
Leu Pro Arg Leu Val Asp Ala Leu Glu Pro Leu Met Glu Arg Arg Pro 
105 110 115 



act ttt gcg att atg aag ggc cgt tec aat tat ttg tgc atg aat aag 



499 
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Thr Phe Ala lie Met Lys Gly Arg Ser Asn Tyr Leu Cys Met Asn Lys 
120 125 130 

gtt gcc cgc cag gaa gag ctg aat cag gaa gat gcc'ctg att gag cag 547 

Val Ala Arg Gin Glu Glu Leu Asn Gin Glu Asp Ala Leu lie Glu Gin 
135 140 145 

gag gat ate teg tgg tta ggt aag cac att gtg cgc ctt aat gag tgg 595 

Glu Asp He Ser Trp Leu Gly Lys His He Val Arg Leu Asn Glu Trp 

150 155 160 4 165 

gcc aat gag act gag act ggc gat cgt gat gat ttg gat ccg ggt gtt 

Ala Asn Glu Thr Glu Thr Gly Asp Arg Asp Asp Leu Asp Pro Gly Val 
170 175 180 

cct gat ctt gcg tgg aag cag gta agt gtt act gcc cgt gag tgc att 

Pro Asp Leu Ala Trp Lys Gin Val Ser Val Thr Ala Arg Glu Cys He 
185 190 195 

ggc gcg tea agg tgc ccg cat ggc gag gat tgt ttc get gag att gcc 739 

Gly Ala Ser Arg Cys Pro His Gly Glu Asp Cys Phe Ala Glu He Ala 
200 205 210 

cgc ggg aag gca aag gag get gat gtg gtg gtc ace aac cat gcg tta 787 
Arg Gly Lys Ala Lys Glu Ala Asp Val Val Val Thr Asn His Ala Leu 
215 220 225 



ctt get att gat gcg ttg teg gat gtt tct gtg ctt cct gaa cat gat 

Leu Ala He Asp Ala Leu Ser Asp Val Ser Val Leu Pro Glu His Asp 

230 235 240 245 

gtg gtg gtc ate gat gag gcc cat gag eta gat ggt cgc ate act get 

Val Val Val He Asp Glu Ala His Glu Leu Asp Gly Arg He Thr Ala 
250 255 260 



gag get gcg aat gat ccg gag cgt ttc gcc gag cga cag aat tta age 
Glu Ala Ala Asn Asp Pro Glu Arg Phe Ala Glu Arg Gin Asn Leu Ser 
345 350 355 



643 



691 



835 



883 



gtg gcg teg get gag ate acg gtg aat teg etc aat tta get get cgc 931 
Val Ala Ser Ala Glu He Thr Val Asn Ser Leu Asn Leu Ala Ala Arg 
265 270 275 

cgt gcg tec aag ttg gat tec gat aag egg gaa gaa cgc gtc cag gaa 97 9 
Arg Ala Ser Lys Leu Asp Ser Asp Lys Arg Glu Glu Arg Val Gin Glu 
280 285 290 

ate get ggc gat ttg gaa ace ttg ttg caa acc atg cag ccg ggc egg 1027 
lie Ala Gly Asp Leu Glu Thr Leu Leu Gin Thr Met Gin Pro Gly Arg 
295 300 305 

tgg aat gac atg gat gag ggt tec aaa ggc aca ctg gtg gca ttg aag 1075 
Trp Asn Asp Met Asp Glu Gly Ser Lys Gly Thr Leu Val Ala Leu Lys 
310 315 320 325 

gac gcg ttg tgg gca ttg cgt get cag ate gcg gga gca cct gag ggt 1123 
Asp Ala Leu Trp Ala Leu Arg Ala Gin He Ala Gly Ala Pro Glu Gly 
330 335 340 



1171 



aat cac ttg atg gaa ate cat gat gcc aac gtg cgc att ttg gag gtc 1219 
Asn His Leu Met Glu He His Asp Ala Asn Val Arg He Leu Glu Val 
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360 365 370 

ttc gcg gag gag gat ccc tec aag cag tac gac gtg gtg tgg cat aac 1267 
Phe Ala Glu Glu Asp Pro Ser Lys Gin Tyr Asp Val Val Trp His Asn 
375 380 385 

cac gat gat cgt cgc ggg gat tec etc aat gtg gcg ccg ctg teg gtt 1315 
His Asp Asp Arg Arg Gly Asp Ser Leu Asn Val Ala Pro Leu Ser Val 
390 395 400 405 

gca ggg ctg ttg cat gag aaa ctg ttc gcg gaa aac acc gtg gtt ttg 1363 
Ala Gly Leu Leu His Glu Lys Leu Phe Ala Glu Asn Thr Val Val Leu 
410 415 420 

gee agt gcg acg ctg acc att ggt ggc aat ttc aac gca atg get gec 1411 
Ala Ser Ala Thr Leu Thr lie Gly Gly Asn Phe Asn Ala Met Ala Ala 
425 430 435 

age tgg ggt ttg ccg aaa ggg teg tgg gat tec atg gat gee ggc acg 1459 
Ser Trp Gly Leu Pro Lys Gly Ser Trp Asp Ser Met Asp Ala Gly Thr 
440 445 450 

ccg ttt gat cca gcg aag teg ggt att ttg tac acc get cga cac ctt 1507 
Pro Phe Asp Pro Ala Lys Ser Gly He Leu Tyr Thr Ala Arg His Leu 
455 460 465 

ccg gac cct ggc cgc gat ggg ttg ccg' gag gaa acg ctt gat gaa ate 1555 
Pro Asp Pro Gly Arg Asp Gly Leu Pro Glu Glu Thr Leu Asp Glu He 
470 475 480 485 

tac gag ttg ate act gcg gcg ggt ggc cga act ttg ggg etc ttt teg 1603 
Tyr Glu Leu He Thr Ala Ala Gly Gly Arg Thr Leu Gly Leu Phe Ser 
490 495 500 

teg aaa cgc get gcg gaa caa gec acc aag gcg atg cgt ctg cgc ctg 1651 
Ser Lys Arg Ala Ala Glu Gin Ala Thr Lys Ala Met Arg Leu Arg Leu 
505 510 515 

cct ttt gat gtg etc tgc cag gga gat gac aat act gee gcg ctg gtg 1699 
Pro Phe Asp Val Leu Cys Gin Gly Asp Asp Asn Thr Ala Ala Leu Val 
520 525 530 

aag aag ttt tec gac age gaa aac acg tgc ctt ttt ggc act etc acg 1747 
Lys Lys Phe Ser Asp Ser Glu Asn Thr Cys Leu Phe Gly Thr Leu Thr 
535 540 545 

ctg tgg cag ggc gtc gac gtc ccc ggc cgt teg ctg teg ttg gtg ttg 1795 
Leu Trp Gin Gly Val Asp Val Pro Gly Arg Ser Leu Ser Leu Val Leu 
550 555 560 565 

att gac cgc ate ccg ttc ccc cgc ccc gac gac ccg ctg ctg cag gee 1843 
He Asp Arg He Pro Phe Pro Arg Pro Asp Asp Pro Leu Leu Gin Ala 
570 575 580 

cgc aag gag gee gee gat gee gaa ggc cgc aac ggt ttc atg gag gtc 1891 
Arg Lys Glu Ala Ala Asp Ala Glu Gly Arg Asn Gly Phe Met Glu Val 
585 590 595 

gca gec acc cac gcg gcg ttg ttg atg gcg cag ggc gcg ggc egg ttg 1939 
Ala Ala Thr His Ala Ala Leu Leu Met Ala Gin Gly Ala Gly Arg Leu 
600 605 610 
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ttg egg cac gtc ggc gac cgc ggc gtg gta gca gtg eta gac cac cgc 1987 
Leu Arg His Val Gly Asp Arg Gly Val Val Ala Val Leu Asp His Arg 
615 620 625 

tta teg acg aaa cgt tac ggc ggt ttc ctg cgc ttc tec atg ccc aga 2035 
Leu Ser Thr Lys Arg Tyr Gly Gly Phe Leu Arg Phe Ser Met Pro Arg 
630 635 640 645 

ttt tgg gaa acc ace aac cca gag ace gta cgc gcg gca etc aaa 1 cga 2083 
Phe Trp Glu Thr Thr Asn Pro Glu Thr Val Arg Ala Ala Leu Lys Arg 
650 655 660 

ttg gtg act aag taaaactaac tgetactgae get 2118 
Leu Val Thr Lys 
665 



<210> 82 
<211> 665 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Ser Ala Pro Glu Ser Pro Thr Asn Thr Thr Pro Asp Pro Leu Asn 
1.5 10 15 

Ala Ser Thr Glu Glu Leu Leu Thr Ala Ala Val Glu Ala Leu Gly Gly 
20 25 30 

Ala Arg Arg Ala Gly Gin Glu Ala Met Ala Lys Ala Val Thr Lys Ala 
35 40 45 

Phe Asp Thr Glu Arg His Leu Ala Val Gin Ala Gly Thr Gly Thr Gly 
50 55 60 

Lys Ser Leu Ala Tyr Leu Val Pro Ser lie Arg His Ala Gin Lys Ser 
65 70 75 80 

Asp Ser Thr Val lie Val Ser Thr Ala Thr lie Ala Leu Gin Arg Gin 
85 90 95 

Leu Val Asn Arg Asp Leu Pro Arg Leu Val Asp Ala Leu Glu Pro Leu 
100 105 110 

Met Glu Arg Arg Pro Thr Phe Ala lie Met Lys Gly Arg Ser Asn Tyr 
115 120 125 

Leu Cys Met Asn Lys Val Ala Arg Gin Glu Glu Leu Asn Gin Glu Asp 
130 135 140 

Ala Leu lie Glu Gin Glu Asp lie Ser Trp Leu Gly Lys His lie Val 
145 150 155 160 

Arg Leu Asn Glu Trp Ala Asn Glu Thr Glu Thr Gly Asp Arg Asp Asp 
165 170 175 

Leu Asp Pro Gly Val Pro Asp Leu Ala Trp Lys Gin Val Ser Val Thr 
180 185 190 



Ala Arg Glu Cys lie Gly Ala Ser Arg Cys Pro His Gly Glu Asp Cys 
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195 200 205 

Phe Ala Glu lie Ala Arg Gly Lys Ala Lys Glu Ala Asp Val Val Val 
210 215 220 

Thr Asn His Ala Leu Leu Ala lie Asp Ala Leu Ser Asp Val Ser Val 
225 230 235 240 

Leu Pro Glu His Asp Val Val Val lie Asp Glu Ala His Glu Leu Asp 
245 250 255 

Gly Arg lie Thr Ala Val Ala Ser Ala Glu lie Thr Val Asn Ser Leu 
260 265 270 

Asn Leu Ala Ala Arg Arg Ala Ser Lys Leu Asp Ser Asp Lys Arg Glu 
275 280 285 

Glu Arg Val Gin Glu lie Ala Gly Asp Leu Glu Thr Leu Leu Gin Thr 
290 295 300 

Met Gin Pro Gly Arg Trp Asn Asp Met Asp Glu Gly Ser Lys Gly Thr 
305 310 315 320 

Leu Val Ala Leu Lys Asp Ala Leu Trp Ala Leu Arg Ala Gin lie Ala 
325 330 335 

Gly Ala Pro Glu Gly Glu Ala Ala Asn Asp Pro Glu Arg Phe Ala Glu 
340 345 350 

Arg Gin Asn Leu Ser Asn His Leu Met Glu lie His Asp Ala Asn Val 
355 360 365 

Arg lie Leu Glu Val Phe Ala Glu Glu Asp Pro Ser Lys Gin Tyr Asp 
370 375 380 

Val Val Trp His Asn His Asp Asp Arg Arg Gly Asp Ser Leu Asn Val 
385 390 395 400 

Ala Pro Leu Ser Val Ala Gly Leu Leu His Glu Lys Leu Phe Ala Glu 
405 410 415 

Asn Thr Val Val Leu Ala Ser Ala Thr Leu Thr lie Gly Gly Asn Phe 
420 425 430 

Asn Ala Met Ala Ala Ser Trp Gly Leu Pro Lys Gly Ser Trp Asp Ser 
435 440. 445 

Met Asp Ala Gly Thr Pro Phe Asp Pro Ala Lys Ser Gly lie Leu Tyr 
450 455 460 

Thr Ala Arg His Leu Pro Asp Pro Gly Arg Asp Gly Leu Pro Glu Glu 
465 470 475 480 

Thr Leu Asp Glu lie Tyr Glu Leu lie Thr Ala Ala Gly Gly Arg Thr 
485 490 495 

Leu Gly Leu Phe Ser Ser Lys Arg Ala Ala Glu Gin Ala Thr Lys Ala 
500 505 510 



Met Arg Leu Arg Leu Pro Phe Asp Val Leu Cys ,Gln Gly Asp Asp Asn 
515 520 525 
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Thr Ala Ala Leu Val Lys Lys Phe Ser Asp Ser Glu Asn Thr Cys Leu 
530 535 540 

Phe Gly Thr Leu Thr Leu Trp Gin Gly Val Asp Val Pro Gly Arg Ser 
545 550 555 560 

Leu Ser Leu Val Leu lie Asp Arg lie Pro Phe Pro Arg Pro Asp Asp 
565 570 575 

Pro Leu Leu Gin Ala Arg Lys Glu Ala Ala Asp Ala Glu Gly Arg Asn 
580 585 590 

Gly Phe Met Glu Val Ala Ala Thr His Ala Ala Leu Leu Met Ala Gin 
595 600 605 

Gly Ala Gly Arg Leu Leu Arg His Val Gly Asp Arg Gly Val Val Ala 
610 615 620 

Val Leu Asp His Arg Leu Ser Thr Lys Arg Tyr Gly Gly Phe Leu Arg 
625 630 635 640 

Phe Ser Met Pro Arg Phe Trp Glu Thr Thr Asn Pro Glu Thr Val Arg 
645 650 655 

Ala Ala Leu Lys Arg Leu Val Thr Lys 
660 665 



<210> 83 
<211> 1365 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1342) 
<223> RXN01374 

<400> 83 

tccccgcagc ccaccaccgt gggctgcggg gtgtggcgtt tttgccacaa agtggaccgt 60 

attcgcaaat actttgttaa gacgcgttaa tctttaacct atg tct gaa tea ggt 115 

Met Ser Glu Ser Gly 
1 5 

gcg eta agt tct act gac tct eta tec ccg ggt gtc acc att gaa gtc 163 
Ala Leu Ser Ser Thr Asp Ser Leu Ser Pro Gly Val Thr lie Glu Val 
10 15 20 

cga gat gaa att tgg ctg gtt act cac gtt act cgc tec aca gat ggt 211 
Arg Asp Glu lie Trp Leu Val Thr His Val Thr Arg Ser Thr Asp Gly 
25 30 35 

ttt agg gtt aaa get cgt ggt etc tct gat tat gtg egg gac cac gaa 259 
Phe Arg Val Lys Ala Arg Gly Leu Ser Asp Tyr Val Arg Asp His Glu 
40 45 50 

get acg ttc ttc acc gca ctt gat aaa gat ttg aag gtc att gac cct 307 
Ala Thr Phe Phe Thr Ala Leu Asp Lys Asp Leu Lys Val lie Asp Pro 
55 60 65 
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acc cag gtc acc gtc agt ctt gat gat tec tec aat tac cgt cgc ace 355 
Thr Gin Val Thr Val Ser Leu Asp Asp Ser Ser Asn Tyr Arg Arg Thr 
70 75 80 85 

cgc ctg tgg ttg gag gee acc atg cgt aaa act ccg gta ccg etc tat 403 
Arg Leu Trp Leu Glu Ala Thr Met Arg Lys Thr Pro Val Pro Leu Tyr 
90 95 100 

caa gag tea ctt tec gtg gca gat caa atg etc gee gat cca etc} gag 451 
Gin Glu Ser Leu Ser Val Ala Asp Gin Met Leu Ala Asp Pro Leu Glu 
105 110 115 

tac caa tta gca gee gtg cgc aaa acc etc tct agt get aac ttg cgc 4 99 
Tyr Gin Leu Ala Ala Val Arg Lys Thr Leu Ser Ser Ala Asn Leu Arg 
120 125 130 

ccc cgc gtg ctt att get gat gee gtg gga ctt ggc aaa acc eta gaa 547 
Pro Arg Val Leu lie Ala Asp Ala Val Gly Leu Gly Lys Thr Leu Glu 
135 140 145 

atg ggc atg ate ttg gcg gaa ctt ate cgc cgt ggc cgt ggt gag cgc 595 
Met Gly Met lie Leu Ala Glu Leu lie Arg Arg Gly Arg Gly Glu Arg 
150 155 160 165 

att ttg gta gtc acc ccg cgc cac att atg gag cag ttc cag cag gaa 643 
lie Leu Val Val Thr Pro Arg His lie Met Glu Gin Phe Gin Gin Glu 
170 175 180 

atg tgg acc cgt ttt gee ate ccg etc gtt cgt eta gat tec gtg ggc 691 
Met Trp Thr Arg Phe Ala lie Pro Leu Val Arg Leu Asp Ser Val Gly 
185 190 195 

ate cag caa gtg cgc caa aaa ttg cca gca tea cgc aac cct ttt act 739 
lie Gin Gin Val Arg Gin Lys Leu Pro Ala Ser Arg Asn Pro Phe Thr 
200 205 210 

tat ttc ccg cgc gtg att gtc tct atg gat act ttg aaa tct ccg aag 787 
Tyr Phe Pro Arg Val lie Val Ser Met Asp Thr Leu Lys Ser Pro Lys 
215 220 225 

tac cgc gcg caa eta gaa aag gtg cac tgg gat gcg gtg gtt ata gat 835 
Tyr Arg Ala Gin Leu Glu Lys Val His Trp Asp Ala Val Val lie Asp 
230 235 240 245 

gaa ate cac aat gca acc aat get ggc acc caa aat aat gag eta gee 883 
Glu lie His Asn Ala Thr Asn Ala Gly Thr Gin Asn Asn Glu Leu Ala 
250 255 260 

ggc aca ctt ggg cct act gee gag get ctt att ttg gee tct gee acc 931 
Gly Thr Leu Gly Pro Thr Ala Glu Ala Leu lie Leu Ala Ser Ala Thr 
265 270 275 

ccg cac aat ggt gat cca gaa tec ttt aag gag ate ttg cgt ttg ctt 979 
Pro His Asn Gly Asp Pro Glu Ser Phe Lys Glu lie Leu Arg Leu Leu 
280 285 290 



gat ccc acc get gtg atg cct gat ggc acc att gat gee gaa get gca 
Asp Pro Thr Ala Val Met Pro Asp Gly Thr lie Asp Ala Glu Ala Ala 
295 300 305 



1027 
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cag cgt ctg ate att cgt cgc cat cgc aat age cct gag gtt tea ggt 
Gin Arg Leu He He Arg Arg His Arg Asn Ser Pro Glu Val Ser Gly 
310 315 320 325 

ttt gtg ggc gaa aaa tgg get cca cgc aat gag cct cag aac ttc ctg 
Phe Val Gly Glu Lys Trp Ala Pro Arg Asn Glu Pro Gin Asn Phe Leu 
330 335 340 

gtc get gcg tca^aaa gaa gaa aac ggc gtt get gca gaa etc aac cat 
Val Ala Ala Ser Lys Glu Glu Asn Gly Val Ala Ala Glu Leu Asn His 
345 350 355 

gtg tgg att tea cca ggt gcg age aat ccg ate aag gat cgc etc ttc 
Val Trp He Ser Pro Gly Ala Ser Asn Pro He Lys Asp Arg Leu Phe 
360 365 370 

ccc ctg gac att ggt gaa ggc ttt tct etc etc ccc tgc age ctt ggg 
Pro Leu Asp He Gly Glu Gly Phe Ser Leu Leu Pro Cys Ser Leu Gly 
375 380 385 

cga aac agt gtc caa teg cct caa aaa ggc etc tgc acc aga aga aaa 
Arg Asn Ser Val Gin Ser Pro Gin Lys Gly Leu Cys Thr Arg Arg Lys 
390 395 400 405 

acg cgc cct aga aac cct ttc aca act taattctgcg atcaccccgc" 
Thr Arg Pro Arg Asn Pro Phe Thr Thr 
410 



aga 



<210> 84 
<211> 414 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Ser Glu Ser Gly Ala Leu Ser Ser Thr Asp Ser Leu Ser Pro Gly 
15 10 15 

Val Thr He Glu Val Arg Asp Glu He Trp Leu Val Thr His Val Thr 
20 25 30 

Arg Ser Thr Asp Gly Phe Arg Val Lys Ala Arg Gly Leu Ser Asp Tyr 
35 40 45 

Val Arg Asp His Glu Ala Thr Phe Phe Thr Ala Leu Asp Lys Asp Leu 
50 55 60 

Lys Val He Asp Pro Thr Gin Val Thr Val Ser Leu Asp Asp Ser Ser 
65 70 75 80 

Asn Tyr Arg Arg Thr Arg Leu Trp Leu Glu Ala Thr Met Arg Lys Thr 
85 90 95 

Pro Val Pro Leu Tyr Gin Glu Ser Leu Ser Val Ala Asp Gin Met Leu 
100 105 110 



Ala Asp Pro Leu Glu Tyr Gin Leu Ala Ala Val Arg Lys Thr Leu Ser 
115 120 125 
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Ser Ala Asn Leu Arg Pro Arg Val Leu lie Ala Asp Ala Val Gly Leu 
130 135 140 

Gly Lys Thr Leu Glu Met Gly Met lie Leu Ala Glu Leu lie Arg Arg 
145 150 155 160 

Gly Arg Gly Glu Arg lie Leu Val Val Thr Pro Arg His lie Met Glu 
165 170 175 

Gin Phe Gin Gin Glu Met Trp Thr Arg Phe Ala lie Pro Leu Val Arg 
180 185 190 

Leu Asp Ser Val Gly lie Gin Gin Val Arg Gin Lys Leu Pro Ala Ser 
195 200 205 

Arg Asn Pro Phe Thr Tyr Phe Pro Arg Val lie Val Ser Met Asp Thr 
210 215 220 

Leu Lys Ser Pro Lys Tyr Arg Ala Gin Leu Glu Lys Val His Trp Asp 
225 230 235 240 

Ala Val Val lie Asp Glu lie His Asn Ala Thr Asn Ala Gly Thr Gin 
245 250 255 

Asn Asn Glu Leu Ala Gly Thr Leu Gly Pro Thr Ala Glu Ala Leu lie 
260 265 270 

Leu Ala Ser Ala Thr Pro His Asn Gly Asp Pro Glu Ser Phe Lys Glu 
275 280 285 

lie Leu Arg Leu Leu Asp Pro Thr Ala Val Met Pro Asp Gly Thr lie 
290 295 300 

Asp Ala Glu Ala Ala Gin Arg Leu lie lie Arg Arg His Arg Asn Ser 
305 310 315 320 

Pro Glu Val Ser Gly Phe Val Gly Glu Lys Trp Ala Pro Arg Asn Glu 
325 330 335 

Pro Gin Asn Phe Leu Val Ala Ala Ser Lys Glu Glu Asn Gly Val Ala 
340 345 350 

Ala Glu Leu Asn His Val Trp lie Ser Pro Gly Ala Ser Asn Pro lie 
355 360 365 

Lys Asp Arg Leu Phe Pro Leu Asp lie Gly Glu Gly Phe Ser Leu Leu 
370 375 380 

Pro Cys Ser Leu Gly Arg Asn Ser Val Gin Ser Pro Gin Lys Gly Leu 
385 390 395 400 

Cys Thr Arg Arg Lys Thr Arg Pro Arg Asn Pro Phe Thr Thr 
405 410 



<210> 85 
<211> 982 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (982) 

<223> FRXA01374 

<400> 85 

tccccgcagc ccaccaccgt gggctgcggg gtgtggcgtt tttgccacaa agtggaccgt 60 

attcgcaaat actttgttaa gacgcgttaa tctttaacct atg tct gaa tea ggt 115 

Met Ser Glu Ser Gly 
1 ' 5 

gcg eta agt tct act gac tct eta tec ccg ggt gtc acc att gaa gtc 163 
Ala Leu Ser Ser Thr Asp Ser Leu Ser Pro Gly Val Thr lie Glu Val 
10 15 20 

cga gat gaa att tgg ctg gtt act cac gtt act cgc tec aca gat ggt 211 
Arg Asp Glu lie Trp Leu Val Thr His Val Thr Arg Ser Thr Asp Gly 
25 30 35 

ttt agg gtt aaa get cgt ggt etc tct gat tat gtg egg gac cac gaa 259 
Phe Arg Val Lys Ala Arg Gly Leu Ser Asp Tyr Val Arg Asp His Glu 
40 45 50 

get acg ttc ttc acc gca ctt gat aaa gat ttg aag gtc att gac cct 307 
Ala Thr Phe Phe Thr Ala Leu Asp Lys Asp Leu Lys Val lie Asp Pro 
55 60 65 

acc cag gtc acc gtc agt ctt gat gat tec tec aat tac cgt cgc acc 355 
Thr Gin Val Thr Val Ser Leu Asp Asp Ser Ser Asn Tyr Arg Arg Thr 
70 75 80 85 

cgc ctg tgg ttg gag gee acc atg cgt aaa act ccg gta ccg etc tat 403 
Arg Leu Trp Leu Glu Ala Thr Met Arg Lys Thr Pro Val Pro Leu Tyr 
90 95 . 100 

caa gag tea ctt tec gtg gca gat caa atg etc gee gat cca ctg gag 451 
Gin Glu Ser Leu Ser Val Ala Asp Gin Met Leu Ala Asp Pro Leu Glu 
105 110 115 

tac caa tta gca gee gtg cgc aaa acc etc tct agt get aac ttg cgc 4 99 
Tyr Gin Leu Ala Ala Val Arg Lys Thr Leu Ser Ser Ala Asn Leu Arg 
120 125 130 

ccc cgc gtg ctt att get gat gee gtg gga ctt ggc aaa acc eta gaa 547 
Pro Arg Val Leu He Ala Asp Ala Val Gly Leu Gly Lys Thr Leu Glu 
135 140 145 

atg ggc atg ate ttg gcg gaa ctt ate cgc cgt ggc cgt ggt gag cgc 595 
Met Gly Met He Leu Ala Glu Leu He Arg Arg Gly Arg Gly Glu Arg 
150 155 160 165 

att ttg gta gtc acc ccg cgc cac att atg gag cag ttc cag cag gaa 643 
He Leu Val Val Thr Pro Arg His He Met Glu Gin Phe Gin Gin Glu 
170 175 180 

atg tgg acc cgt ttt gee ate ccg etc gtt cgt eta gat tec gtg ggc 691 
Met Trp Thr Arg Phe Ala He Pro Leu Val Arg Leu Asp Ser Val Gly 
185 190 195 



ate cag caa gtg cgc caa aaa ttg cca gca tea cgc aac cct ttt act 
He Gin Gin Val Arg Gin Lys Leu Pro Ala Ser Arg Asn Pro Phe Thr 



739 
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200 205 210 

tat ttc ccg cgc gtg att gtc tct atg gat act ttg aaa tct ccg aag 787 

Tyr Phe Pro Arg Val lie Val Ser Met Asp Thr Leu Lys Ser Pro Lys 

215 220 225 

tac cgc gcg caa eta gaa aag gtg cac tgg gat gcg gtg gtt ata gat 835 

Tyr Arg Ala Gin Leu Glu Lys Val His Trp Asp Ala Val Val lie Asp 
230 235 240 245 



gaa ate cac aat gca acc aat get ggc ace caa aat aat gag eta gee 
Glu lie His Asn Ala Thr Asn Ala Gly Thr Gin Asn Asn Glu Leu Ala 
250 255 260 



883 



cgc aca ctt gcg cct act gee gag get ctt att ttg gee tct gec acc 931 
Arg Thr Leu Ala Pro Thr Ala Glu Ala Leu lie Leu Ala Ser Ala Thr 
265 270 275 

ccg cac aat ggt gat cca gaa tec ttt aag gag ate ttg cgt ttg ctt 979 
Pro His Asn Gly Asp Pro Glu Ser Phe Lys Glu lie Leu Arg Leu Leu 
280 285 290 

gat 982 
Asp 



<210> 86 
<211> 294 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Met Ser Glu Ser Gly Ala Leu Ser Ser Thr Asp Ser Leu Ser Pro Gly 
15 10 15 

Val Thr lie Glu Val Arg Asp Glu lie Trp Leu Val Thr His Val Thr 
20 25 30 

Arg Ser Thr Asp Gly Phe Arg Val Lys Ala Arg Gly Leu Ser Asp Tyr 
35 40 45 

Val Arg Asp His Glu Ala Thr Phe Phe Thr Ala Leu Asp Lys Asp Leu 
50 55 60 

Lys Val lie Asp Pro Thr Gin Val Thr Val Ser Leu Asp Asp Ser Ser 
65 70 75 80 

Asn Tyr Arg Arg Thr Arg Leu Trp Leu Glu Ala Thr Met Arg Lys Thr 
85 90 95 

Pro Val Pro Leu Tyr Gin Glu Ser Leu Ser Val Ala Asp Gin Met Leu 
100 105 110 

Ala Asp Pro Leu Glu Tyr Gin Leu Ala Ala Val Arg Lys Thr Leu Ser 
115 120 125 

Ser Ala Asn Leu Arg Pro Arg Val Leu lie Ala Asp Ala Val Gly Leu 
130 135 140 



Gly Lys Thr Leu Glu Met Gly Met lie Leu Ala Glu Leu lie Arg Arg 
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145 

Gly Arg Gly Glu 



Gin Phe Gin Gin 
180 

Leu Asp Ser Val 
195 

Arg Asn Pro Phe 
210 

Leu Lys Ser Pro 
225 

Ala Val Val lie 



Asn Asn Glu Leu 
260 

Leu Ala Ser Ala 
275 

lie Leu Arg Leu 
290 



150 

Arg lie Leu Val 
165 

Glu Met Trp Thr 



Gly lie Gin Gin 
200 

Thr Tyr Phe Pro 
215 

Lys Tyr Arg Ala 
230 

Asp Glu lie His 
245 

Ala Arg Thr Leu 



Thr Pro His Asn 
280 

Leu Asp 



155 

Val Thr Pro Arg 

170 

Arg Phe Ala lie 
185 

Val Arg Gin Lys 



Arg Val He Val 
220 

Gin Leu Glu Lys 
235 

Asn Ala Thr Asn 
250 

Ala Pro Thr Ala 
265 

Gly Asp Pro Glu 



160 

His He Met Glu 
175 

Pro Leu Val Arg 
190 

Leu Pro Ala Ser 
205 

Ser Met Asp Thr 



Val His Trp Asp 
240 

Ala Gly Thr Gin 
255 

Glu Ala Leu He 
270 

Ser Phe Lys Glu 
285 



<210> 87 . 
<211> 2517 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2494) 
<223> RXN00817 

<400> 87 

gtctttcacg tttaaagccc aagcgatagt ctattaggat tagttttacg ttttggcagg 60 

tcagtcccat ttatacagcc cagcgaaagg gggtaaattc ttg act acc ccc gat 115 

Leu Thr Thr Pro Asp 
1 5 

ttt gag agt gaa aag act caa get atg agg ccc age ttt ggt gaa gag 163 
Phe Glu Ser Glu Lys Thr Gin Ala Met Arg Pro Ser Phe Gly Glu Glu 
10 15 20 

ctg gee gca ate gtt tec aaa cgt tac tec gaa teg acg etc act cat 211 
Leu Ala Ala He Val Ser Lys Arg Tyr Ser Glu Ser Thr Leu Thr His 
25 30 35 

atg gtg acg ttg ccc gca teg aaa get aaa tac gtc gat tgg ccg agt 259 
Met Val Thr Leu Pro Ala Ser Lys Ala Lys Tyr Val Asp Trp Pro Ser 
40 45 50 



tgg gta cct get age ctg cgc gat gcg ttg gtg aat cgt ggt ate aat 
Trp Val Pro Ala Ser Leu Arg Asp Ala Leu Val Asn Arg Gly He Asn 



307 
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55 60 65 

aag etc ttt tec cac cag gag cag acc gca cat ctg gcg tgg aat ggc 355 
Lys Leu Phe Ser His Gin Glu Gin Thr Ala His Leu Ala Trp Asn Gly 
70 75 80 85 

cag cat gtg gtg gtt gec acc ggt aca tct teg gga aaa tct ttg ggt 403 
Gin His Val Val Val Ala Thr Gly Thr Ser Ser Gly Lys Ser Leu Gly 
90 95 100 

tat cag ctg ccc att ttg tea gcg etc ggc acg gat cct acc gec tgt 451 
Tyr Gin Leu Pro lie Leu Ser Ala Leu Gly Thr Asp Pro Thr Ala Cys 
105 110 115 

gcg ttg tat eta act ccc acc aag get ttg gga tct gat cag eta acc 4 99 
Ala Leu Tyr Leu Thr Pro Thr Lys Ala Leu Gly Ser Asp Gin Leu Thr 
120 125 130 

tec acg tec acg ttg ctg cgc gac att ccg gat ttc cac ccg att aat 547 
Ser Thr Ser Thr Leu Leu Arg Asp lie Pro Asp Phe His Pro lie Asn 
135 140 145 

ccg gcg ccc tac gat ggc gat acc ccc tec gag gcg egg tec ggc ate 595 
Pro Ala Pro Tyr Asp Gly Asp Thr Pro Ser Glu Ala Arg Ser Gly lie 
150 155 160 165 

cgc" gat ttg agt cgt ttt gtg ttc acc aat ccg gat atg gtg cat gcg 643 
Arg Asp Leu Ser Arg Phe Val Phe Thr Asn Pro Asp Met Val His Ala 
170 175 180 

teg atg ctg gcg aat cat ccc cgc tgg gee agg ttg ttg cgc cat ttg 691 
Ser Met Leu Ala Asn His Pro Arg Trp" Ala Arg Leu Leu Arg His Leu 
185 190 195 

aag ttc ate gtg att gat gaa tgc cat gee tac cgt ggt gtg ttt ggc 739 
Lys Phe lie Val lie Asp Glu Cys His Ala Tyr Arg Gly Val Phe Gly 
200 205 210 

gcg aac gtg teg atg gtg ctt cgt cgt eta ctg cgc ate gee gcg ttt 787 
Ala Asn Val Ser Met Val Leu Arg Arg Leu Leu Arg lie Ala Ala Phe 
215 220 225 

tat gga tec cac. ccg acg gtc att ttg gcg tec gcg acc age tec gat 835 
Tyr Gly Ser His Pro Thr Val lie Leu Ala Ser Ala Thr Ser Ser Asp 
230 235 240 245 

ccg gaa att cat get tec aga ttg ttg ggc gcg ccg gtt aaa gca gtg 883 
Pro Glu lie His Ala Ser Arg Leu Leu Gly Ala Pro Val Lys Ala Val 
250 255 260 

acg gaa gat ggc gee ccg acg ggt gaa cgc acc gtt ttg ctg tgg gag 931 
Thr Glu Asp Gly Ala Pro Thr Gly Glu Arg Thr Val Leu Leu Trp Glu 
265 270 275 

ccc ggt ttc ate gaa ggc gee gag ggc gag aac ggc gcg , ccg gtg cgt 979 
Pro Gly Phe He Glu Gly Ala Glu Gly Glu Asn Gly Ala Pro Val Arg 
280 285 290 

cgc gca gee age acc gaa gca gca aac att atg gee acg etc att tec 1027 
Arg Ala Ala Ser Thr Glu Ala Ala Asn He Met Ala Thr Leu He Ser 
295 300 305 
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gag ggt gca cgc acg ttg acg ttc gtc cgt tea cgt cga caa gca gaa 
Glu Gly Ala Arg Thr Leu Thr Phe Val Arg Ser Arg Arg Gin Ala Glu 
'310 315 320 325 



1075 



ate gtt gec ctg cgc gcg cag gaa gag etc age acg ctg ggc cgc ccc 1123 
lie Val Ala Leu Arg Ala Gin Glu Glu Leu Ser Thr Leu Gly Arg Pro 
330 335 340 

gat ttc gec egg cgc gtc gcg tec tac egg gcg ggg tac ttg gcg* gag 1171 
Asp Phe Ala Arg Arg Val Ala Ser Tyr Arg Ala Gly Tyr Leu Ala Glu 
345 350 355 



gac cgc cgt agg ttg gag aga ttg ctt gac gac ggc acc etc etc ggt 
Asp Arg Arg Arg Leu Glu Arg Leu Leu Asp Asp Gly Thr Leu Leu Gly 
360 365 370 



aat ccg cat gtt att egg ggt cat gtt tat tgc get gcg gtg gaa aag 
Asn Pro His Val lie Arg Gly His Val Tyr Cys Ala Ala Val Glu Lys 
455 460 465 



1219 



gtt get tec acc aat gcg ctt gaa ctg ggc att gat gtc ggt gga ctg 1267 

Val Ala Ser Thr Asn Ala Leu Glu Leu Gly lie Asp Val Gly Gly Leu 

375 380 385 

gat get gtg gtc acg get ggt ttt cca gga act gtg gcg teg ttt tgg 1315 

Asp Ala Val Val Thr Ala Gly Phe Pro Gly Thr Val Ala Ser Phe Trp 

390 395 400 405 

cag cag gcg ggg cga get ggt egg cgt ggg cag ggt teg ttg gtg gtg 1363 

Gin Gin Ala Gly Arg Ala Gly Arg Arg Gly Gin Gly Ser Leu Val Val 
410 415 420 

ctt gtt get cgt gat gag ccg atg gat acg tat ttg gtg cat cat ccg 1411 

Leu Val Ala Arg Asp Glu Pro Met Asp Thr Tyr Leu Val His His Pro 
425 430 435 

gca gee ctg ttg gag aag ccg gtt gag get gcg gtg ttt gat ccg acg 1459 

Ala Ala Leu Leu Glu Lys Pro Val Glu Ala Ala Val Phe Asp Pro Thr 
440 445 450 



1507 



cct ctg aca gag gcg gag gtc gcg gcg ttt ggt gee caa aag gtg gtg 1555 
Pro Leu Thr Glu Ala Glu Val Ala Ala Phe Gly Ala Gin Lys Val Val 
470 475 480 485 

gag aag etc gag att gaa ggg ctg ttg cgc aag cgt ccg cgt ggc tgg 1603 
Glu Lys Leu Glu lie Glu Gly Leu Leu Arg Lys Arg Pro Arg Gly Trp 
490 495 500 

ttt gcg gtg gaa aag ccc atg tea gag gat ccg gat gag ctg agt cct 1651 
Phe Ala Val Glu Lys Pro Met Ser Glu Asp Pro Asp Glu Leu Ser Pro 
505 510 515 

gat teg gca cac cag cag gtg agt ttg cgt ggt ggg tct ggt teg gag 1699 
Asp Ser Ala His Gin Gin Val Ser Leu Arg Gly Gly Ser Gly Ser Glu 
520 525 530 

ttc atg att gtt gat ate act gac ggc egg ttg tta ggc acc ate gat 1747 
Phe Met lie Val Asp lie Thr Asp Gly Arg Leu Leu Gly Thr lie Asp 
535 540 545 
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tec gcg aag gcg atg teg cag act cat ccc ggc gcg gtg tat etc cac 1795 

Ser Ala Lys Ala Met Ser Gin Thr His Pro Gly Ala Val Tyr Leu His 
550 555 560 565 

cag ggt gaa tec ttt gtc att gat gag ttg gat ttg gag gag aat ctg 1843 

Gin Gly Glu Ser Phe Val lie Asp Glu Leu Asp Leu Glu Glu Asn Leu 
570 575 580 

gca ctg gec agg cct gag ctg cct gat tac acc acc tat gec aga agt 1891 

Ala Leu Ala Arg Pro Glu Leu Pro Asp Tyr Thr Thr Tyr Ala Arg Ser 

585 590 595 

gac acg gac ate agg att acc tct gec ccg ttg gag gac gag gtt ttt 1939 

Asp Thr Asp lie Arg lie Thr Ser Ala Pro Leu Glu Asp Glu Val Phe 
600 605 610 

gat get ggt ggt ggt ttg tgg gtc gec aac gta gag gtg cag gtc acc 1987 

Asp Ala Gly Gly Gly Leu Trp Val Ala Asn Val Glu Val Gin Val Thr 
615 620 625 

gac cgt gtg act ggc tat gtc acc cgc ctt agt gat ggc acc acg ttg 2035 

Asp Arg Val Thr Gly Tyr Val Thr Arg Leu Ser Asp Gly Thr Thr Leu 
630 635 640 645 

gat gcg act ccg ttg tat ctt cct cct caa att ctt cag act cgt gcg 2083 

Asp Ala Thr Pro Leu Tyr Leu Pro Pro Gin lie Leu Gin Thr Arg Ala 
650 655 660 

gtg gcg tac acg att gat ccg ttg gcg ttg gaa gcg atg ggc att ccc 2131 

Val Ala Tyr Thr lie Asp Pro Leu Ala Leu Glu Ala Met Gly lie Pro 

665 670 675 

gee get gat att ccc ggt get ctt cac gca gcg gag cat gcg gcg att 2179 

Ala Ala Asp lie Pro Gly Ala Leu His Ala Ala Glu His Ala Ala lie 
680 685 690 

ggt atg ttg ccg ctg ctt gcg acg tgt gat cgt tgg gat ate ggc ggc 2227 

Gly Met Leu Pro Leu Leu Ala Thr Cys Asp Arg Trp Asp lie Gly Gly 
695 700 705 

gta tec acg gca ctt cat gcg gat acg ggc tac ccc act gtg ttt gtc 2275 

Val Ser Thr Ala Leu His Ala Asp Thr Gly Tyr Pro Thr Val Phe Val 
710 715 720 725 

tat gac ggt atg gac ggc gga get ggt ttt gcg gat act ggt ttt cga 2323 

Tyr Asp Gly Met Asp Gly Gly Ala Gly Phe Ala Asp Thr Gly Phe Arg 
730 735 740 

cgt ttc gec cag tgg att gag gec aca ttt gag gtc gtc cgc age tgt 2371 

Arg Phe Ala Gin Trp lie Glu Ala Thr Phe Glu Val Val Arg Ser Cys 

745 750 755 

age tgt gaa tct ggg tgc ccg age tgt gtg cag tec ccg aaa tgc ggc 2419 

Ser Cys Glu Ser Gly Cys Pro Ser Cys Val Gin Ser Pro Lys Cys Gly 
760 765 770 

aat gga aac aat ccg ttg gat aag gca ggt gec ate aag tta ctg ggt 2467 

Asn Gly Asn Asn Pro Leu Asp Lys Ala Gly Ala lie Lys Leu Leu Gly 
775 780 785 

gcg atg gtg acc ttg ttg gga acc tea taaaggtcct gettttgegt 2514 
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Ala Met Val Thr Leu Leu Gly Thr Ser 
790 795 

ggg 2517 

<210> 88 
<211> 798 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Leu Thr Thr Pro Asp Phe Glu Ser Glu Lys Thr Gin Ala Met Arg Pro 
15 10 15 

Ser Phe Gly Glu Glu Leu Ala Ala lie Val Ser Lys Arg Tyr Ser Glu 
20 25 30 

Ser Thr Leu Thr His Met Val Thr Leu Pro Ala Ser Lys Ala Lys Tyr 
35 40 45 

Val Asp Trp Pro Ser Trp Val Pro Ala Ser Leu Arg Asp Ala Leu Val 
50 55 60 

Asn Arg Gly lie Asn Lys Leu Phe Ser His Gin Glu Gin Thr Ala His 
65 70 75 80 

Leu Ala Trp Asn Gly Gin His Val Val Val Ala Thr Gly Thr Ser Ser 
85 90 95 

Gly Lys Ser Leu Gly Tyr Gin Leu Pro lie Leu Ser Ala Leu Gly Thr 
100 105 110 

Asp Pro Thr Ala Cys Ala Leu Tyr Leu Thr Pro Thr Lys Ala Leu Gly 
115 120 125 

Ser Asp Gin Leu Thr Ser Thr Ser Thr Leu Leu Arg Asp lie Pro Asp 
130 135 140 

Phe His Pro lie Asn Pro Ala Pro Tyr Asp Gly Asp Thr Pro Ser Glu 
145 150 155 160 

Ala Arg Ser Gly He. Arg Asp Leu Ser Arg Phe Val Phe Thr Asn Pro 
165 170 175 

Asp Met Val His Ala Ser Met Leu Ala Asn His Pro Arg Trp Ala Arg 
180 185 190 

Leu Leu Arg His Leu Lys Phe He Val lie Asp Glu Cys His Ala Tyr 
195 200 205 

Arg Gly Val Phe Gly Ala Asn Val Ser Met Val Leu Arg Arg Leu Leu 
210 215 220 

Arg He Ala Ala Phe Tyr Gly Ser His Pro Thr Val He Leu Ala Ser 
225 230 235 240 

Ala Thr Ser Ser Asp Pro Glu lie His Ala Ser Arg Leu Leu Gly Ala 
245 250 255 

Pro Val Lys Ala Val Thr Glu Asp Gly Ala Pro Thr Gly Glu Arg Thr 



<5 
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260 265 270 

Val Leu Leu Trp Glu Pro Gly Phe lie Glu Gly Ala Glu Gly Glu Asn 
275 280 285 

Gly Ala Pro Val Arg Arg Ala Ala Ser Thr Glu Ala Ala Asn lie Met 
290 295 300 

Ala Thr Leu lie Ser Glu Gly Ala Arg Thr Leu Thr Phe Val Arg Ser 
305 310 315 4 320 

Arg Arg Gin Ala Glu lie Val Ala Leu Arg Ala Gin Glu Glu Leu Ser 
325 330 335 

Thr Leu Gly Arg Pro Asp Phe Ala Arg Arg Val Ala Ser Tyr Arg Ala 
340 345 350 

Gly Tyr Leu Ala Glu Asp Arg Arg Arg Leu Glu Arg Leu Leu Asp Asp 
355 360 365 

Gly Thr Leu Leu Gly Val Ala Ser Thr Asn Ala Leu Glu Leu Gly lie 
370 375 380 

Asp Val Gly Gly Leu Asp Ala Val Val Thr Ala Gly Phe Pro Gly Thr 
385 390 395 400 

Val Ala Ser Phe Trp Gin Gin Ala Gly Arg Ala Gly Arg Arg Gly Gin 
405 410 415 

Gly Ser Leu Val Val Leu Val Ala Arg Asp Glu Pro Met Asp Thr Tyr 
420 425 430 

Leu Val His His Pro Ala Ala Leu Leu Glu Lys Pro Val Glu Ala Ala 
435 440 445 

Val Phe Asp Pro Thr Asn Pro His Val lie Arg Gly His Val Tyr Cys 
450 455 460 

Ala Ala Val Glu Lys Pro Leu Thr Glu Ala Glu Val Ala Ala Phe Gly 
465 470 475 480 

Ala Gin Lys Val Val Glu Lys Leu Glu lie Glu Gly Leu Leu Arg Lys 
485 490 495 

Arg Pro Arg Gly Trp Phe Ala Val Glu Lys Pro Met Ser Glu Asp Pro 
500 505 510 

Asp Glu Leu Ser Pro Asp Ser Ala His Gin Gin Val Ser Leu Arg Gly 
515 520 525 

Gly Ser Gly Ser Glu Phe Met lie Val Asp lie Thr Asp Gly Arg Leu 
530 535 , 540 

Leu Gly Thr lie Asp Ser Ala Lys Ala Met Ser Gin Thr His Pro Gly 
545 550 555 560 

Ala Val Tyr Leu His Gin Gly Glu Ser Phe Val lie Asp Glu Leu Asp 
565 570 575 



Leu Glu Glu Asn Leu Ala Leu Ala Arg Pro Glu Leu Pro Asp Tyr Thr 
580 585 590 
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Thr Tyr Ala Arg Ser Asp Thr Asp 
595 600 

Glu Asp Glu Val Phe Asp Ala Gly 
610 615 

Glu Val Gin Val Thr Asp Arg Val 
625 630 

Asp Gly Thr Thr Leu Asp Ala Thr 
645 

Leu Gin Thr Arg Ala Val Ala Tyr 
660 

Ala Met Gly lie Pro Ala Ala Asp 
675 680 



lie Arg lie Thr Ser Ala Pro Leu 
605 

Gly Gly Leu Trp Val Ala Asn Val 
620 

Thr Gly Tyr Val Thr Arg Leu Ser 
635 640 

Pro Leu Tyr Leu Pro Pro Gin lie 
650 655 

Thr lie Asp Pro Leu Ala Leu Glu 
665 670 

lie Pro Gly Ala Leu His Ala Ala 
685 



Glu His Ala Ala lie Gly Met Leu Pro Leu Leu Ala Thr Cys Asp Arg 
690 695 700 

Trp Asp lie Gly Gly Val Ser Thr Ala Leu His Ala Asp Thr Gly Tyr 
705 710 715 720 

Pro Thr Val Phe Val Tyr Asp Gly Met Asp Gly Gly Ala Gly Phe Ala 
725 730 735 

Asp Thr Gly Phe Arg Arg Phe Ala Gin Trp lie Glu Ala Thr Phe Glu 
740 745 750 

Val Val Arg Ser Cys Ser Cys Glu Ser Gly Cys Pro Ser Cys Val Gin 
755 760 765 

Ser Pro Lys Cys Gly Asn Gly Asn Asn Pro Leu Asp Lys Ala Gly Ala 
770 775 780 

lie Lys Leu Leu Gly Ala Met Val Thr Leu Leu Gly Thr Ser 
785 790 795 



<210> 89 
<211> 610 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (610) 

<223> FRXA00809 



<400> 89 

gtctttcacg tttaaagccc aagcgatagt ctattaggat tagttttacg ttttggcagg 60 

tcagtcccat ttatacagcc cagcgaaagg gggtaaattc ttg act acc ccc gat 11 

Leu Thr Thr Pro Asp 
1 5 



ttt gag agt gaa aag act caa get atg agg ccc age ttt ggt gaa gag 163 
Phe Glu Ser Glu Lys Thr Gin Ala Met Arg Pro Ser Phe Gly Glu Glu 
10 15 20 
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ctg gcc gca ate gtt tec aaa cgt tac tec gaa teg acg etc act cat 211 

Leu Ala Ala lie Val Ser Lys Arg Tyr Ser Glu Ser Thr Leu Thr His 

25 30 35 

atg gtg acg ttg ccc gca teg aaa get aaa tac gtc gat tgg ccg agt 259 

Met Val Thr Leu Pro Ala Ser Lys Ala Lys Tyr Val Asp Trp Pro Ser 

40 45 50 

tgg gta cct get age ctg cgc gat gcg ttg gtg aat cgt ggt ate* aat 307 

Trp . Val Pro Ala Ser Leu Arg Asp Ala Leu Val Asn Arg Gly lie Asn 

55 60 65 

aag etc ttt tec cac cag gag cag ace gca cat ctg gcg tgg aat ggc 355 

Lys Leu Phe Ser His Gin Glu Gin Thr Ala His Leu Ala Trp Asn Gly 
70 75 80 85 

cag cat gtg gtg gtt gcc acc ggt aca tct teg gga aaa tct ttg ggt 403 

Gin His Val Val Val Ala Thr Gly Thr Ser Ser Gly Lys Ser Leu Gly 

90 95 100 

tat cag ctg ccc att ttg tea gcg etc ggc acg gat cct acc gcc tgt 451 

Tyr Gin Leu Pro lie Leu Ser Ala Leu Gly Thr Asp Pro Thr Ala Cys 

105 110 115 

gcg ttg tat eta act ccc acc aag get ttg gga tct gat cag eta acc 499 

Ala Leu Tyr Leu Thr Pro Thr Lys Ala Leu Gly Ser Asp Gin Leu Thr 

120 125 130 

tec acg tec acg ttg ctg cgc gac att ccg gat ttc cac ccg att aat 547 

Ser Thr Ser Thr Leu Leu Arg Asp lie Pro Asp Phe His Pro lie Asn 

135 140 145 

ccg gcg ccc tac gat ggc gat acc ccc tec gag gcg egg tec ggc ate 595 

Pro Ala Pro Tyr Asp Gly Asp Thr Pro Ser Glu Ala Arg Ser Gly lie 
150 155 160 165 

cgc gat ttg agt cgt 610 
Arg Asp Leu Ser Arg 
170 



<210> 90 
<211> 170 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 90 

Leu Thr Thr Pro Asp Phe Glu Ser Glu Lys Thr Gin Ala Met Arg Pro 
15 10 15 

Ser Phe Gly Glu Glu Leu Ala Ala lie Val Ser Lys Arg Tyr Ser Glu 
20 25 30 

Ser Thr Leu Thr His Met Val Thr Leu Pro Ala Ser Lys Ala Lys Tyr 
35 40 45 

Val Asp Trp Pro Ser Trp Val Pro Ala Ser Leu Arg Asp Ala Leu Val 
50 55 60 



Asn Arg Gly lie Asn Lys Leu Phe Ser His Gin Glu Gin Thr Ala His 
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65 

Leu Ala Trp Asn Gly Gin His Val Val Val Ala Thr Gly Thr Ser Ser 
85 90 

Gly Lys Ser Leu Gly Tyr Gin Leu Pro He Leu Ser Ala Leu Gly Thr 
Y 100 105 HO 

Asp Pro Thr Ala ' Cys Ala Leu Tyr Leu Thr Pro Thr Lys Ala Leu Gly 
115 120 

Ser Asp Gin Leu Thr Ser Thr Ser Thr Leu Leu Arg Asp He Pro Asp 
130 135 I 40 

Phe His Pro lie Asn Pro Ala Pro Tyr Asp Gly Asp Thr Pro Ser Glu 
145 150 !55 



Ala Arg Ser Gly He Arg Asp Leu Ser Arg 
165 1^0 



<210> 91 
<211> 1733 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (1) • - (1710) 

<223> FRXA00817 

tJ^a^gga tec cac ccg acg gtc att ttg gcg tec gcg acc age tec 48 
Pne Tyr Ily Ser His Pro Thr Val He Leu Ala Ser Ala Thr Ser Ser 
1 5 1° 13 

qat ccg gaa att cat get tec aga ttg ttg ggc gcg ccg gtt aaa gca 
Asp Pro Glu lie His Ala Ser Arg Leu Leu Gly Ala Pro Val Lys Ala 
20 25 30 

ata acq qaa gat ggc gee ccg acg ggt gaa cgc acc gtt ttg ctg tgg 
Val Thr Glu Asp Gly Ala Pro Thr Gly Glu Arg Thr Val Leu Leu Trp 
35 40 45 



50 



55 60 



cat cgc gca gee age acc gaa gca gca aac att atg gee acg etc att 
Arg Arg Ala Ala Ser Thr Glu Ala Ala Asn He Met Ala Thr Leu lie 
65 70 75 

tec gag ggt gca cgc acg ttg acg ttc gtc cgt tea cgt cga caa gc 
Ser Glu Gly Ala Arg Thr Leu Thr Phe Val Arg Ser Arg Arg Gin Ala 
85 90 95 



aaa ate qtt gee ctg cgc gcg cag gaa gag etc age acg ctg ggc cgc 
Glu He Val Ala Leu Arg Ala Gin Glu Glu Leu Ser Thr Leu Gly Arg 
100 105 11° 

ccc gat ttc gee egg cgc gtc gcg tec tac egg gcg ggg tac ttg gcg 



96 



144 



qaq ccc ggt ttc ate gaa ggc gee gag ggc gag aac ggc gcg ccg gtg 192 
III Pro Ily Phe He Glu Gly Ala Glu Gly Glu Asn Gly Ala Pro Val 



240 



288 



336 



384 
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Pro Asp Phe Ala Arg Arg Val Ala Ser Tyr Arg Ala Gly Tyr Leu Ala 
115 120 125 

gag gac cgc cgt agg ttg gag aga ttg ctt gac gac ggc acc etc etc 4 32 
Glu Asp Arg Arg Arg Leu Glu Arg Leu Leu Asp Asp Gly Thr Leu Leu 
130 135 140 

ggt gtt get tec acc aat gcg ctt gaa ctg ggc att gat gtc ggt gga 
Gly Val Ala Ser Thr Asn Ala Leu Glu Leu Gly He Asp Val Gly Gly 
145 150 155 *160 

ctg gat get gtg gtc acg get ggt ttt cca gga act gtg gcg teg ttt 
Leu Asp Ala Val Val Thr Ala Gly Phe Pro Gly Thr Val Ala Ser Phe 
165 170 175 

tgg cag cag gcg ggg cga get ggt egg cgt ggg cag ggt teg ttg gtg 57 6 
Trp Gin Gin Ala Gly Arg Ala Gly Arg Arg Gly Gin Gly Ser Leu Val 
180 185 190 

gtg ctt gtt get cgt gat gag ccg atg gat acg tat ttg gtg cat cat 
Val Leu Val Ala Arg Asp Glu Pro Met Asp Thr Tyr Leu Val His His 
195 200 205 



480 



528 



624 



720 



768 



816 



864 



ccg gca gee ctg ttg gag aag ccg gtt gag get gcg gtg ttt gat ccg 672 
Pro Ala Ala Leu Leu Glu Lys Pro Val Glu Ala Ala Val Phe Asp Pro 
210 215 220 

acg aat ccg cat gtt att egg ggt cat gtt tat tgc get gcg gtg gaa 
Thr Asn Pro His Val He Arg Gly His Val Tyr Cys Ala Ala Val Glu 
225 230 235 240 

aag cct ctg aca gag gcg gag gtc gcg gcg ttt ggt gee caa aag gtg 
Lys Pro Leu Thr Glu Ala Glu Val Ala Ala Phe Gly Ala Gin Lys Val 
245 250 255 

gtg gag aag etc gag att gaa ggg ctg ttg cgc aag cgt ccg cgt ggc 
Val Glu Lys Leu Glu He Glu Gly Leu Leu Arg Lys Arg Pro Arg Gly 
260 265 270 

tgg ttt gcg gtg gaa aag ccc atg tea gag gat ccg gat gag ctg agt 
Trp Phe Ala Val Glu Lys Pro Met Ser Glu Asp Pro Asp Glu Leu Ser 
275 280 285 

cct gat teg gca cac cag cag gtg agt ttg cgt ggt ggg tct ggt teg 912 
Pro Asp Ser Ala His Gin Gin Val Ser Leu Arg Gly Gly Ser Gly Ser 
290 295 300 

gag ttc atg att gtt gat ate act gac ggc egg ttg tta ggc acc ate 
Glu Phe Met He Val Asp He Thr Asp Gly Arg Leu Leu Gly Thr He 
305 310 315 320 

gat tec gcg aag gcg atg teg cag act cat ccc ggc gcg gtg tat etc 
Asp Ser Ala Lys Ala Met Ser Gin Thr His Pro Gly Ala Val Tyr Leu 
325 330 335 

cac cag ggt gaa tec ttt gtc att gat gag ttg gat ttg gag gag aat 
His Gin Gly Glu Ser Phe Val He Asp Glu Leu Asp Leu Glu Glu Asn 
340 345 350 

ctg gca ctg gee agg cct gag ctg cct gat tac acc acc tat gee aga 
Leu Ala Leu Ala Arg Pro Glu Leu Pro Asp Tyr Thr Thr Tyr Ala Arg 



960 



1008 



1056 



1104 
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355 360 365 

agt gac acg gac ate agg att acc tct gec ccg ttg gag gac gag gtt 1152 
Ser Asp Thr Asp lie Arg lie Thr Ser Ala Pro Leu Glu Asp Glu Val 
370 375 380 

ttt gat get ggt ggt ggt ttg tgg gtc gec aac gta gag gtg cag gtc 1200 
Phe Asp Ala Gly Gly Gly Leu Trp Val Ala Asn Val Glu Val Gin Val 
385 390 395 400 . 

acc gac cgt gtg act ggc tat gtc acc cgc ctt agt gat ggc acc acg 1248 
Thr Asp Arg Val Thr Gly Tyr Val Thr Arg Leu Ser Asp Gly Thr Thr 
405 410 415 

ttg gat gcg act ccg ttg tat ctt cct cct caa att ctt cag act cgt 1296 
Leu Asp Ala Thr Pro Leu Tyr Leu Pro Pro Gin lie Leu Gin Thr Arg 
420 425 . 430 

gcg gtg gcg tac acg att gat ccg ttg gcg ttg gaa gcg atg ggc att 1344 
Ala Val Ala Tyr Thr lie Asp Pro Leu Ala Leu Glu Ala Met Gly lie 
435 440 445 

ccc gec get gat att ccc ggt get ctt cac gca gcg gag cat gcg gcg 1392 
Pro Ala Ala Asp lie Pro Gly Ala Leu His Ala Ala Glu His Ala Ala 
450 455 460 

att ggt atg ttg ccg ctg ctt gcg acg tgt gat cgt tgg gat ate ggc 1440 
lie Gly Met Leu Pro Leu Leu Ala Thr Cys Asp Arg Trp Asp lie Gly 
465 470 475 480 

ggc gta tec acg gca ctt cat gcg gat acg ggc tac ccc act gtg ttt 1488 
Gly Val Ser Thr Ala Leu His Ala Asp Thr Gly Tyr Pro Thr Val Phe 
485 . 490 495 

gtc tat gac ggt atg gac ggc gga get ggt ttt gcg gat act ggt ttt 1536 
Val Tyr Asp Gly Met Asp Gly Gly Ala Gly Phe Ala Asp Thr Gly Phe 
500 505 510 

cga cgt ttc gee cag tgg att gag gee aca ttt gag gtc gtc cgc age 1584 
Arg Arg Phe Ala Gin Trp lie Glu Ala Thr Phe Glu Val Val Arg Ser 
515 520 525 

tgt age tgt gaa tct ggg tgc ccg age tgt gtg cag tec ccg aaa tgc 1632 
Cys Ser Cys Glu Ser Gly Cys Pro Ser Cys Val Gin Ser Pro Lys Cys 
530 535 540 

ggc aat gga aac aat ccg ttg gat aag gca ggt gec ate aag tta ctg 1680 
Gly Asn Gly Asn Asn Pro Leu Asp Lys Ala Gly Ala lie Lys Leu Leu 
545 550 555 560 

ggt gcg atg gtg acc ttg ttg gga acc tea taaaggtcct gettttgegt 1730 
Gly Ala Met Val Thr Leu Leu Gly Thr Ser 
565 570 

ggg 1733 



<210> 92 
<211> 570 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 92 

Phe Tyr Gly Ser His Pro Thr Val lie Leu Ala Ser Ala Thr Ser Ser 
15 10 15 

Asp Pro Glu lie His Ala Ser Arg Leu Leu Gly Ala Pro Val Lys Ala 
20 25 30 

Val Thr Glu Asp Gly Ala Pro Thr Gly Glu Arg Thr Val Leu Leu Trp 
35 40 45 

Glu Pro Gly Phe lie Glu Gly Ala Glu Gly Glu Asn Gly Ala Pro Val 
50 55 60 

Arg Arg Ala Ala Ser Thr Glu Ala Ala Asn lie Met Ala Thr Leu lie 
65 70 75 80 

Ser Glu Gly Ala Arg Thr Leu Thr Phe Val Arg Ser Arg Arg Gin Ala 
85 90 95 

Glu lie Val Ala Leu Arg Ala Gin Glu Glu Leu Ser Thr Leu Gly Arg 
100 105 110 

Pro Asp Phe Ala Arg Arg Val Ala Ser Tyr Arg Ala Gly Tyr Leu Ala 
115 120 125 

Glu Asp Arg Arg Arg Leu Glu Arg Leu Leu Asp Asp Gly Thr Leu Leu 
130 135 140 

Gly Val Ala Ser Thr Asn Ala Leu Glu Leu Gly lie Asp Val Gly Gly 
145 150 155 160 

Leu Asp Ala Val Val Thr Ala Gly Phe Pro Gly Thr Val Ala Ser Phe 
165 170 175 

Trp Gin Gin Ala Gly Arg Ala Gly Arg Arg Gly Gin Gly Ser Leu Val 
180 185 190 

Val Leu Val Ala Arg Asp Glu Pro Met Asp Thr Tyr Leu Val His His 
195 200 205 

Pro Ala Ala Leu Leu Glu Lys Pro Val Glu Ala Ala Val Phe Asp Pro 
210 215 220 

Thr Asn Pro His Val lie Arg Gly His Val Tyr Cys Ala Ala Val Glu 
225 230 235 240 

Lys Pro Leu Thr Glu Ala Glu Val Ala Ala Phe Gly Ala Gin Lys Val 
245 250 255 

Val Glu Lys Leu Glu lie Glu Gly Leu Leu Arg Lys Arg Pro Arg Gly 
260 265 270 

Trp Phe Ala Val Glu Lys Pro Met Ser Glu Asp Pro Asp Glu Leu Ser 
275 280 285 

Pro Asp Ser Ala Hi's Gin Gin Val Ser Leu Arg Gly Gly Ser Gly Ser 
290 295 300 



Glu Phe Met lie Val Asp lie Thr Asp Gly Arg Leu Leu Gly Thr lie 
305 310 315 320 
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Asp Ser Ala Lys Ala Met Ser Gin Thr His Pro Gly Ala Val Tyr Leu 
325 330 335 

His Gin Gly Glu Ser Phe Val lie Asp Glu Leu Asp Leu Glu Glu Asn 
340 345 350 

Leu Ala Leu Ala Arg Pro Glu Leu Pro Asp Tyr Thr Thr Tyr Ala Arg 
355 360 365 

Ser Asp Thr Asp lie Arg lie Thr Ser Ala Pro Leu Glu Asp Glu Val 
370 375 380 

Phe Asp Ala Gly Gly Gly Leu Trp Val Ala Asn Val Glu Val Gin Val 
385 390 395 400 

Thr Asp Arg Val Thr Gly Tyr Val Thr Arg Leu Ser Asp Gly Thr Thr 
405 410 415 

Leu Asp Ala Thr Pro Leu Tyr Leu Pro Pro Gin lie Leu Gin Thr Arg 
420 425 430 

Ala Val Ala Tyr Thr lie Asp Pro Leu Ala Leu Glu Ala Met Gly lie 
435 440 445 

Pro Ala Ala Asp lie Pro Gly Ala Leu His Ala Ala Glu His Ala Ala 
450 455 460 

lie Gly Met Leu Pro Leu Leu Ala Thr Cys Asp Arg Trp Asp lie Gly 
465 470 475 480 

Gly Val Ser Thr Ala Leu His Ala Asp Thr Gly Tyr Pro Thr Val Phe 
485 490 495 

Val Tyr Asp Gly Met Asp Gly Gly Ala Gly Phe Ala Asp Thr Gly Phe 
500 505 510 

Arg Arg Phe Ala Gin Trp lie Glu Ala Thr Phe Glu Val Val Arg Ser 
515 520 525 

Cys Ser Cys Glu Ser Gly Cys Pro Ser Cys Val Gin Ser Pro Lys Cys 
530 535 540 

Gly Asn Gly Asn Asn Pro Leu Asp Lys Ala Gly Ala lie Lys Leu Leu 
545 550 555 560 

Gly Ala Met Val Thr Leu Leu Gly Thr Ser 
565 570 



<210> 93 
<211> 4683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (4660) 
<223> RXN00103 



<400> 93 
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gaggatttct ccggtgcctt gggcgagacg atgggtgagg atcgaatcat caatctgagc 60 

agtcatgttc tcaattctag atgtttggtt acattaaggc atg get aaa age att 115 

Met Ala Lys Ser lie 
1 5 

ctt tec cga ttc cga cct caa gta gcg gag tgg ttc egg gat gtc ttt 163 

Leu Ser Arg Phe Arg Pro Gin Val Ala Glu Trp Phe Arg Asp Val Phe 
10 15 20 

gca tct ccg ace cct gtt cag gag gga acg tgg gag gcg gta tct aag 211 

Ala Ser Pro Thr Pro Val Gin Glu Gly Thr Trp Glu Ala Val Ser Lys 
25 30 35 

ggg aag aat gee etc gtg gtg gcg ccg ace ggt agt ggt aaa ace ttg 259 

Gly Lys Asn Ala Leu Val Val Ala Pro Thr Gly Ser Gly Lys Thr Leu 
40 45 . 50 

get gcg ttt ttg tgg gcg tta gat tec etc act gaa caa aca ggt caa 307 

Ala Ala Phe Leu Trp Ala Leu Asp Ser Leu Thr Glu Gin Thr Gly Gin 
55 60 65 

cag gtt tta gac acg gga aca ccg gtg cct gtt cgt ggt ggg aaa gtg 355 

Gin Val Leu Asp Thr Gly Thr Pro Val Pro Val Arg Gly Gly Lys Val 
70 75 80 85 

aaa gtg etc tac att tec cca etc aaa gcg ctt ggc gtg gat gta gaa 403 

Lys Val Leu Tyr lie Ser Pro Leu Lys Ala Leu Gly Val Asp Val Glu 
90 95 100 

aat aat ctg cgt gca ccg ttg ace ggt att gcg agg act gee tct egg 451 

Asn Asn Leu Arg Ala Pro Leu Thr Gly lie Ala Arg Thr Ala Ser Arg 
105 110 115 

atg ggt ttg gat gtg ccc aat ate act gtg gcg gtt cgt teg ggt gat 499 

Met Gly Leu Asp Val Pro Asn lie Thr Val Ala Val Arg Ser Gly Asp 

120 125 130 

acg cca teg gcg gag egg gee egg cag gtg cgt aag cct cca gac att 547 

Thr Pro Ser Ala Glu Arg Ala Arg Gin Val Arg Lys Pro Pro Asp lie 
135 140 145 

ttg ate acc act ccg gag teg gcg tat ttg atg ttg ace tea aaa gcg 595 

Leu lie Thr Thr Pro Glu Ser Ala Tyr Leu Met Leu Thr Ser Lys Ala 
150 155 160 ' 165 

ggg gcg acc ctt teg gat gtt gat gtg gtg ate ate gat gaa ate cac 643 

Gly Ala Thr Leu Ser Asp Val Asp Val Val lie lie Asp Glu lie His 
170 175 180 

gec atg gee gga acc aaa egg gga gtg cat ctg gcg ttg acg ctg gag 691 

Ala Met Ala Gly Thr Lys Arg Gly Val His Leu Ala Leu Thr Leu Glu 
185 190 195 

cgt ttg gaa aag etc gtg ggg egg cct gtg cag cga gtt ggt ttg tct 739 

Arg Leu Glu Lys Leu Val Gly Arg Pro Val Gin Arg Val Gly Leu Ser 

200 205 210 

gca acg gtg cgt cct ttg gaa acg gtg gcg ggt ttc ttg ggc ggt ggc 787 

Ala Thr Val Arg Pro Leu Glu Thr Val Ala Gly Phe Leu Gly Gly Gly 
215 220 225 
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aga ccc gtt gag att gtg get cca cct gcg gag aaa aag tgg gat etc 835 
Arg Pro Val Glu lie Val Ala Pro Pro Ala Glu Lys Lys Trp Asp Leu 
230 235 240 245 

act gtc act gtg ccg gtg gaa gac atg teg gat ttg ccg gtt cag gag 883 
Thr Val Thr Val Pro Val Glu Asp Met Ser Asp Leu Pro Val Gin Glu 
250 255 260 

ccg gga tea act att ggt gaa eta gtc atg gat gat ccg ttg ggg att 931 
Pro Gly Ser Thr lie Gly Glu Leu Val Met Asp Asp Pro Leu Gly lie 
265 270 275 

act ggc gaa tea gcg ctg cct act caa ggc teg att tgg cca cac att 979 
Thr Gly Glu Ser Ala Leu Pro Thr Gin Gly Ser lie Trp Pro His lie 
280 285 290 

gag cag cag gtg tac aac cag gtg atg teg gcg aaa teg acc ate gtg 1027 
Glu Gin Gin Val Tyr Asn Gin Val Met Ser Ala Lys Ser Thr lie Val 
295 300 305 

ttt gta aat tec agg cgt tec gcg gag cgt tta acc agt egg ttg aat 1075 
Phe Val Asn Ser Arg Arg Ser Ala Glu Arg Leu Thr Ser Arg Leu Asn 
310 315 320 325 

gaa ate tgg gcg atg gaa cac gat ccg gaa teg ctg teg ccg cag ctg 1123 
Glu lie Trp Ala Met Glu His Asp Pro Glu Ser Leu Ser Pro Gin Leu 
330 335 340 

cga aga gat ccg gcg cag att atg teg tea gcg gat gtg gca gga aaa 1171 
Arg Arg Asp Pro Ala Gin lie Met Ser Ser Ala Asp Val Ala Gly Lys 
345 350 355 

gca cca cag gtg ate gca cgt gcg cac cac gga tec gta tec aaa gat 1219 
Ala Pro Gin Val lie Ala Arg Ala His His Gly Ser Val Ser Lys Asp 
360 365 370 

gaa cgt gee acc acc gaa acc atg ctg aag gaa ggt egg ttg cgc gca 1267 
Glu Arg Ala Thr Thr Glu Thr Met Leu Lys Glu Gly Arg Leu Arg Ala 
375 380 385 

gtt att tec acc tec teg ctg gag ttg ggc att gat atg ggt gee gtg 1315 
Val lie Ser Thr Ser Ser Leu Glu Leu Gly lie Asp Met Gly Ala Val 
390 395 400 405 

gac ctg gtg att cag gtg gaa teg cca ccg tec gtg gca agt ggc ctg 1363 
Asp Leu Val lie Gin Val Glu Ser Pro Pro Ser Val Ala Ser Gly Leu 
410 415 420 

cag cgc gtg ggg cgt gcg ggg cac acg gtg ggg gcg acg teg ata ggc 1411 
Gin Arg Val Gly Arg Ala Gly His Thr Val Gly Ala Thr Ser lie Gly 
425 430 435 

tec ttt tat ccc aag cac cgc tec gac ttg gtg caa acc gcg gtg acc 1459 
Ser Phe Tyr Pro Lys His Arg Ser Asp Leu Val Gin Thr Ala Val Thr 
440 445 450 

gtg cag egg atg aag gaa ggg ctg ate gaa gag ate cac gtg ccc aaa 1507 
Val Gin Arg Met Lys Glu Gly Leu lie Glu Glu lie His Val Pro Lys 
455 460 465 
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aac gcg ctt gat gta ctg gca cag cag acg gtg gcg get gtc teg att 1555 
Asn Ala Leu Asp Val Leu Ala Gin Gin Thr Val Ala Ala Val Ser lie 
470 475 . 480 485 

aaa gat gtg cag gtc gat gag tgg tac gag act att cgc aag gcg tat 1603 
Lys Asp Val Gin Val Asp Glu Trp Tyr Glu Thr lie Arg Lys Ala Tyr 
490 495 500 

ccg tac egg gat ttg gcg cgc gaa gtc ttc gat tec gtc ate gac ctg 1651 
Pro Tyr Arg Asp Leu Ala Arg Glu Val Phe Asp Ser Val lie Asp Leu 
505 510 515 



gtc age ggt gtg tat ccc tec aca gat ttt gee gag ctg aag cca cgt 
Val Ser Gly Val Tyr Pro Ser Thr Asp Phe Ala Glu Leu Lys Pro Arg 
520 525 530 



gat gag gaa atg gtc tac gaa tec cgc gtg ggc gat gtg ttt acg etc 
Asp Glu Glu Met Val Tyr Glu Ser Arg Val Gly Asp Val Phe Thr Leu 
585 590 595 



1699 



gtg gtg tac gac egg gtt tea ggc gtg ctg gag ggc egg cca gga tec 1747 
Val Val Tyr Asp Arg Val Ser Gly Val Leu Glu Gly Arg Pro Gly Ser 
535 540 545 

caa cgc gta gca gtg ace agt ggc gga aca att ccc gat cga gga atg 1795 
Gin Arg Val Ala Val Thr Ser Gly Gly Thr lie Pro Asp Arg Gly Met 
550 555 560 565 

ttc gga gtc ttc etc gtc ggc gat ggt ccc egg cgc gtc ggc gag etc 1843 
Phe Gly Val Phe Leu Val Gly Asp Gly Pro Arg Arg Val Gly Glu Leu 
570 575 580 



1891 



ggg gcg teg agt tgg egg att gaa gag ate ace cgc gac cag gta ctg 1939 

Gly Ala Ser Ser Trp Arg lie Glu Glu lie Thr Arg Asp Gin Val Leu 
600 605 610 

gtc act ccc gcg ccg ggt cac acg ggt egg ctg cct ttt tgg acg ggc 1987 

Val Thr Pro Ala Pro Gly His Thr Gly Arg Leu Pro Phe Trp Thr Gly 
615 620 625 

gat gee gca ggc egg ccc get gag ctg ggt aaa get tta ggc get ttt 2035 

Asp Ala Ala Gly Arg Pro Ala Glu Leu Gly Lys Ala Leu Gly Ala Phe 

630 635 640 645 

cga cgc teg ace etc acc gat cca tec age tec ggc ttg gaa ggc tgg 2083 

Arg Arg Ser Thr Leu Thr Asp Pro Ser Ser Ser Gly Leu Glu Gly Trp 
650 655 660 

gcg cac gac aac ctg ate gec ttt tta cag gag cag gaa gaa tec acc 2131 

Ala His Asp Asn Leu lie Ala Phe Leu Gin Glu Gin Glu Glu Ser Thr 
665 670 675 

ggt gtg ttg ccg gat gag aag acg ttg gtg ttg gag cgt ttc aaa gat 2179 

Gly Val Leu Pro Asp Glu Lys Thr Leu Val Leu Glu Arg Phe Lys Asp 
680 685 690 

gaa eta ggc gac tgg cgc att gtc ctg cac act cct tat gga cga gga 2227 

Glu Leu Gly Asp Trp Arg lie Val Leu His Thr Pro Tyr Gly Arg Gly 
695 700 705 



gta aac gca gca tgg get ttg gee gtc ggg gcg aaa ate get gaa gag 



2275 
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Val Asn Ala Ala Trp Ala Leu Ala Val Gly Ala Lys lie Ala Glu Glu 

710 715 720 725 

acc ggc atg gat gcg caa gcc gtg gca ggt gat gat ggc att gtg ctt 2323 

Thr Gly Met Asp Ala Gin Ala Val Ala Gly Asp Asp Gly lie. Val Leu 

730 735 740 

egg ttg ccg gaa ggg gat gaa gat ccc age gca gcg ttg ttt atg ttt 2371 

Arg Leu Pro Glu Gly Asp Glu Asp Pro Ser Ala Ala Leu Phe Met Phe 

' 745 750 755 

gag gcg gaa gag ate gaa acg eta gtg aca gag cag gtg ggt aac tct 2419 

Glu Ala Glu Glu lie Glu Thr Leu Val Thr Glu Gin Val Gly Asn Ser 

760 765 770 

gcg ctg ttt gcc age agg ttc cgt gaa tgc gcc gcg agg gcc eta ttg 2467 

Ala Leu Phe Ala Ser Arg Phe Arg Glu Cys Ala Ala Arg Ala Leu Leu 

775 780 785 

ctg ccg aga cga aac ccc ggc aag cgc gca ccg ctg tgg cag caa cga 2515 

Leu Pro Arg Arg Asn Pro Gly Lys Arg Ala Pro Leu Trp Gin Gin Arg 

790 795 800 805 

caa cga gca gca cag ctt ctt gat gtg gcc aga aag tac ccg agt ttc 2563 

Gin Arg Ala Ala Gin Leu Leu Asp Val Ala Arg Lys Tyr Pro Ser Phe 

810 * 815 820 

ccg ate att ttg gaa aca gtg cgc gaa tgt ctt caa gat gtt tac gat 2611 

Pro lie lie Leu Glu Thr Val Arg Glu Cys Leu Gin Asp Val Tyr Asp 

825 830 835 

ctg ccc get ctg aag aat etc att gag gat eta cag ctg egg aag gta 2659 

Leu Pro Ala Leu Lys Asn Leu lie Glu Asp Leu Gin Leu Arg Lys Val 

840 845 850 

aga 'ate gcg gaa gtc acc acc cag cag ccc agt cct ttt gcc tec gca 2707 

Arg lie Ala Glu Val Thr Thr Gin Gin Pro Ser Pro Phe Ala Ser Ala 

855 860 865 

ttg ctg ttc aat tac acc ggt gca ttc atg tac gaa ggc gac age ccg 2755 

Leu Leu Phe Asn Tyr Thr Gly Ala Phe Met Tyr Glu Gly Asp Ser Pro 

870 875 880 885 

etc gca gag aaa cgt gcc gca gcg ttg gcc ctg gat ccg gca ctg ttg 2803 

Leu Ala Glu Lys Arg Ala Ala Ala Leu Ala Leu Asp Pro Ala Leu Leu 

890 895 900 

gcg aaa ttg ctg ggt gag gtg gag ctt cga caa tta ctg gat ccc gac 2851 

Ala Lys Leu Leu Gly Glu Val Glu Leu Arg Gin Leu Leu Asp Pro Asp 

905 910 915 

ate ate gca gaa gtg cac caa caa ttg cgc agg caa ggc gat cgt gcg 2899 

lie lie Ala Glu Val His Gin Gin Leu Arg Arg Gin Gly Asp Arg Ala 

920 925 930 

gcg aga aac aat gaa gaa etc gca gat tct ttg agg att tta gga ccg 2947 

Ala Arg Asn Asn Glu Glu Leu Ala Asp Ser Leu Arg lie Leu Gly Pro 

935 940 945 

att cct ttg gat gaa ttg ggc gaa cac ate acc ttt gaa aac cca gac 2995 

lie Pro Leu Asp Glu Leu Gly Glu His lie Thr Phe Glu Asn Pro Asp 
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950 955 960 . 965 

ctg gag gat cga gca atg act gtt egg ate aac ggt egg gaa cat tta 3043 

Leu Glu Asp Arg Ala Met Thr Val Arg lie Asn Gly Arg Glu His Leu 
970 975 980 



gcg cag gtc ttg gat gca cct ttg ctt cga gat gee tta ggt gtt ccc 
Ala Gin Val Leu Asp Ala Pro Leu Leu Arg Asp Ala Leu Gly Val Pro 
985 990 995 



3091 



gta ccg cct ggt gtg cct gcg cag gta gaa acc att acg gat gcg ttg 3139 
Val Pro Pro Gly .Val Pro Ala Gin Val Glu Thr lie Thr Asp Ala Leu 
1000 1005 1010 

gaa cag tta gtc aac agg tgg gtt cgt acc aga ggg cca ttt act gcg 3187 
Glu Gin Leu Val Asn Arg Trp Val Arg Thr Arg Gly Pro Phe Thr Ala 
1015 1020 1025 

aat gat ttg gca gaa gec ttt gga ctg ggc ate gec acg gcg ate acc 3235 
Asn Asp Leu Ala Glu Ala Phe Gly Leu Gly lie Ala Thr Ala lie Thr 
1030 1035 1040 1045 

gec ctt caa age gca cct gtg att gaa ggc cgc tac cga caa ggc gtg 3283 
Ala Leu Gin Ser Ala Pro Val lie Glu Gly Arg Tyr Arg Gin Gly Val 
1050 1055 1060 

gac gtg cag gaa tac tgt gcg aca gaa gtg ttg teg ate ata agg cga 3331 
Asp Val Gin Glu Tyr Cys Ala Thr Glu Val Leu Ser lie lie Arg Arg 
1065 1070 1075 

cgc age etc gca gca gcg agg aaa caa acc agg ccg gta teg caa tea 3379 
Arg Ser Leu Ala Ala Ala Arg Lys Gin Thr Arg Pro Val Ser Gin Ser 
1080 1085 1090 

gec ttt gcg cga ttc ctg ctt gat tgg caa cag ate gca ccg gtg ggc 3427 
Ala Phe Ala Arg Phe Leu Leu Asp Trp Gin Gin lie Ala Pro Val Gly 
1095 1100 1105 

gee aca cct gaa ctt cga ggc gtt gat ggc acc tac aca gtc att gaa 3475 
Ala Thr Pro Glu Leu Arg Gly Val Asp Gly Thr Tyr Thr Val lie Glu 
1110 1115 1120 1125 

caa etc gee ggt gta cgt ctt ccc gec agt gcg tgg gaa gat etc gtg 3523 
Gin Leu Ala Gly Val Arg Leu Pro Ala Ser Ala Trp Glu Asp Leu Val 
1130 1135 1140 

ttg ccg cgc egg gtt gec gac tat tea ccg ate cat etc gat gag ctg 3571 
Leu Pro Arg Arg Val Ala Asp Tyr Ser Pro lie His Leu Asp Glu Leu 
1145 1150 1155 

acc tec aat ggg gaa gtc etc ate gtg gga gcg ggc caa gee gga age 3619 
Thr Ser Asn Gly Glu Val ' Leu lie Val Gly Ala Gly Gin Ala Gly Ser 
1160 1165 1170 

cgc gat ccg tgg att age ttg ctg ccc gtg gat tat gcg gcg cag ttg 3667 
Arg Asp Pro Trp lie Ser Leu Leu Pro Val Asp Tyr Ala Ala Gin Leu 
1175 1180 1185 

gtg ggg gag gcg teg aca age atg age cca ttg cag gac gee gtg ctt 3715 
Val Gly Glu Ala Ser Thr Ser Met Ser Pro Leu Gin Asp Ala Val Leu 
1190 1195 1200 1205 
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gac cag ctg cgt gcg gga ggc gcc ttc ctg ttt tct gac att etc gaa 3763 
Asp Gin Leu Arg Ala Gly Gly Ala Phe Leu Phe Ser Asp lie Leu Glu 
1210 1215 1220 

gag aat ttc ggc tac acc aca gcc cag ctg caa gaa gcg atg tgg ggg 3811 
Glu Asn Phe Gly Tyr Thr Thr Ala Gin Leu Gin Glu Ala Met Trp Gly 
1225 1230 1235 

ctg gtg gaa gca ggc ctg gtc age cct gat age ttc gcg ccg 'ate cgc 3859 
Leu Val Glu Ala Gly Leu Val Ser Pro Asp Ser Phe Ala Pro lie Arg 
1240 1245 1250 

gcg cgc eta gcg teg gga acc acg gcg cat egg gcg aaa cgt cga cca 3907 
Ala Arg Leu Ala Ser Gly Thr Thr Ala His Arg Ala Lys Arg Arg Pro 
1255 1260 1265 

gcg aga tec egg ctg cgc acc cgc acc age ttc gcg age gac- gtg ccc 3955 
Ala Arg Ser Arg Leu Arg Thr Arg Thr Ser Phe Ala Ser Asp Val Pro 
1270 1275 1280 1285 

cca gac atg cgc gga cga tgg acg ctg tec gtg caa ccc gcc gac gcc 4003 
Pro Asp Met Arg Gly Arg Trp Thr Leu Ser Val Gin Pro Ala Asp Ala 
1290 1295 1300 

acc age cgc tec gtc gca cac ggc gaa ggc tgg etc gac cgc tac ggc 4051 
Thr Ser Arg Ser Val Ala His Gly Glu Gly Trp Leu Asp Arg Tyr Gly 
1305 1310 1315 

gtg etc acc cgc ggg age gtc gtc gcc gaa gac ate gtc gga ggc ttc 4099 
Val Leu Thr Arg Gly Ser Val Val Ala Glu Asp lie Val Gly Gly Phe 
1320 1325 1330 

gcc ctg gcc tac aaa gtg etc tec ggc ttc gaa gaa age ggc aaa gcg 4147 
Ala Leu Ala Tyr Lys Val Leu Ser Gly Phe Glu Glu Ser Gly Lys Ala 
1335 1340 1345 

atg cgc ggc tac ttc ate gaa ggg etc ggc gcc gcg caa ttc tec acg 4195 
Met Arg Gly Tyr Phe lie Glu Gly Leu Gly Ala Ala Gin Phe Ser Thr 
1350 1355 1360 1365 

ccc gcc ate ate gac cgc etc cgc ggc cac gac gat tec ccc gac gtc 4243 
Pro Ala lie lie Asp Arg Leu Arg Gly His Asp Asp Ser Pro Asp Val 
1370 1375 1380 

gaa ggc tgg ccc tec ggc gcc acc gac cca gac gtc tac etc ata gcc 4291 
Glu Gly Trp Pro Ser Gly Ala Thr Asp Pro Asp Val Tyr Leu lie Ala 
1385 1390 1395 

gcc gcc gac ccc gca aac ccc tac ggc gcc gca ctt ccc tgg cct gag 4339 
Ala Ala Asp Pro Ala Asn Pro Tyr Gly Ala Ala Leu Pro Trp Pro Glu 
1400 1'405 1410 

cag ggg ccc age cgc gcc gcc gga get atg gtc gtg ctt tgc gac gga 4387 
Gin Gly Pro Ser Arg Ala Ala Gly Ala Met 'Val Val Leu Cys Asp Gly 
1415 1420 1425 

etc etc etc gcc cac etc acc cgc ggc ggg cgc acc etc acc gtg ttc 4435 
Leu Leu Leu Ala His Leu Thr Arg Gly Gly Arg Thr Leu Thr Val Phe 
1430 1435 1440 1445 
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tec gac aat ate ccc aaa ate gcg aca gec eta ate aca tac gaa agg 4483 
Ser Asp Asn lie Pro Lys lie Ala Thr Ala Leu lie Thr Tyr Glu Arg 
1450 1455 1460 

etc acg gta gaa aaa ate aac ggc gac aac gtc ttc gac tec cca etc 4531 
Leu Thr Val Glu Lys lie Asn Gly Asp Asn Val Phe Asp Ser Pro Leu 
1465 1470 1475 

ctg gaa caa ttc cgc aaa cac ggc gee ace ate ace ccg aag gga atg 4579 
Leu Glu Gin Phe Arg Lys His Gly Ala Thr lie Thr Pro Lys 'Gly Met 
1480 1485 1490 

cga ttt cga cca cca gtg gca egg gaa ace ccc tea gat acg ctt" ccc 4627 
Arg Phe Arg Pro Pro Val Ala Arg Glu Thr Pro Ser Asp Thr Leu Pro 
1495 1500 1505 

ace agg act ttt cgt gga ggc ttc gga egg cgc taacctgatg acatgecaga 4 680 
Thr Arg Thr Phe Arg Gly Gly Phe Gly Arg Arg 
1510 1515 1520 



agg 



<210> 94 
<211> 1520 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Met Ala Lys Ser lie Leu Ser Arg Phe Arg Pro Gin Val Ala Glu Trp 
15 10 15 

Phe Arg Asp Val Phe Ala Ser Pro Thr Pro Val Gin Glu Gly Thr Trp 
20 25 30 

Glu Ala Val Ser Lys Gly Lys Asn Ala Leu Val Val Ala Pro Thr Gly 
35 40 45 

Ser Gly Lys Thr Leu Ala Ala Phe Leu Trp Ala Leu Asp Ser Leu Thr 
50 55 60 

Glu Gin Thr Gly Gin Gin Val Leu Asp Thr Gly Thr Pro Val Pro Val 
65 70 75 80 

Arg Gly Gly Lys Val Lys Val Leu Tyr lie Ser Pro Leu Lys Ala Leu 
85 90 95 

Gly Val Asp Val Glu Asn Asn Leu Arg Ala Pro Leu Thr Gly lie Ala 
100 105 110 

Arg Thr Ala Ser Arg Met Gly Leu Asp Val Pro Asn lie Thr Val Ala 
115 120 125 

Val Arg Ser Gly Asp Thr Pro Ser Ala Glu Arg Ala Arg Gin Val Arg 
130 135 140 

Lys Pro Pro Asp lie Leu lie Thr Thr Pro Glu Ser Ala Tyr Leu Met 
145 - 150 155 160 



4683 



Leu Thr Ser Lys Ala Gly Ala Thr Leu Ser Asp Val Asp Val Val lie 
165 170 175 
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lie Asp Glu lie 
180 

Ala Leu Thr Leu 
195 

Arg Val Gly Leu 
210 

Phe Leu Gly Gly 
225 

Lys Lys Trp Asp 



Leu Pro Val Gin 
260 

Asp Pro Leu Gly 
275 

lie Trp Pro His 
290 

Lys Ser Thr lie 
305 

Thr Ser Arg Leu 



Leu Ser Pro Gin 
340 

Asp Val Ala Gly 
355 

Ser Val Ser Lys 
370 

Gly Arg Leu Arg 
385 

Asp Met Gly Ala 



Val Ala Ser Gly 
420 

Ala Thr Ser lie 
435 

Gin Thr Ala Val 
450 

lie His Val Pro 
465 

Ala Ala Val Ser 



His Ala Met Ala 



Glu Arg Leu Glu 
■ 200 

Ser Ala Thr Val 
215 

Gly Arg Pro Val 
230 

Leu Thr Val Thr 
245 

Glu Pro Gly Ser 



lie Thr Gly Glu 
280 

lie Glu Gin Gin 
295 

Val Phe Val Asn 
310 

Asn Glu lie Trp 
325 

Leu Arg Arg Asp 



Lys Ala Pro Gin 
360 

Asp Glu Arg Ala 
375 

Ala Val lie Ser 
390 

Val Asp Leu Val 
405 

Leu Gin Arg Val 



Gly Ser Phe Tyr 
440 

Thr Val Gin Arg 
4 55 

Lys Asn Ala Leu 
470 

lie Lys Asp Val 
485 



Gly Thr Lys Arg 
185 

Lys Leu Val Gly 



Arg Pro Leu Glu 
220 

Glu lie Val Ala 
235 

Val Pro Val Glu 
250 

Thr He Gly Glu 
265 

Ser Ala Leu Pro 



Val Tyr Asn Gin 
300 

Ser Arg Arg Ser 
315 

Ala Met Glu His 
330 

Pro Ala Gin He 
345 

Val He Ala Arg 



Thr Thr Glu Thr 
380 

Thr Ser Ser Leu 
395 

He Gin Val Glu 
410 

Gly Arg Ala Gly 
425 

Pro Lys His Arg 



Met Lys Glu Gly 
460 

Asp Val Leu Ala 
475 

Gin Val Asp Glu 
490 



Gly Val His Leu 
190 

Arg Pro Val Gin 
205 

Thr Val Ala Gly 



Pro Pro Ala Glu 
240 

Asp Met Ser Asp 
255 

Leu Val Met Asp 
270 

Thr Gin Gly Ser 
285 

Val Met Ser Ala 



Ala Glu Arg Leu 
320 

Asp Pro Glu Ser 
335 

Met Ser Ser Ala 
350 

Ala His His Gly 
365 

Met Leu Lys Glu 



Glu Leu Gly He 
400 

Ser Pro Pro Ser 
415 

His Thr Val Gly 
430 

Ser Asp Leu Val 
445 

Leu He Glu Glu 



Gin Gin Thr Val 
480 

Trp Tyr Glu Thr 
495 
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lie Arg Lys Ala 
500 

Ser Val lie Asp 
515 

Glu Leu Lys Pro 
530 

Gly Arg Pro Gly 
545 

Pro Asp Arg Gly 



Arg Val Gly Glu 
580 

Asp Val Phe Thr 
595 

Arg Asp Gin Val 
610 

Pro Phe Trp Thr 
625 

Ala Leu Gly Ala 



Gly Leu Glu Gly 
660 

Gin Glu Glu Ser 
675 

Glu Arg Phe Lys 
690 

Pro Tyr Gly Arg 
705 

Lys lie Ala Glu 



Asp Gly lie Val 
740 

Ala Leu Phe Met 
755 

Gin Val Gly Asn 
770 

Ala Arg Ala Leu 
785 

Leu Trp Gin Gin 



Tyr Pro Tyr Arg 



Leu Val Ser Gly 
520 

Arg Val Val Tyr 
535 

Ser Gin Arg Val 
550 

Met Phe Gly Val 
565 

Leu Asp Glu Glu 



Leu Gly Ala Ser 
600 

Leu Val Thr Pro 
615 

Gly Asp Ala Ala 
630 

Phe Arg Arg Ser 
645 

Trp Ala His Asp 



Thr Gly Val Leu 
680 

Asp Glu Leu Gly 
695 

Gly Val Asn Ala 
710 

Glu Thr Gly Met 
725 

Leu Arg Leu Pro 



Phe Glu Ala Glu 
760 

Ser Ala Leu Phe 
775 

Leu Leu Pro Arg 
790 

Arg Gin Arg Ala 
805 



Asp Leu Ala Arg 
505 

Val Tyr Pro Ser 



Asp Arg Val Ser 
540 

Ala Val Thr Ser 
555 

Phe Leu Val Gly 
570 

Met Val Tyr Glu 
585 

Ser Trp Arg lie 



Ala Pro Gly His 
620 

Gly Arg Pro Ala 
635 

Thr Leu Thr Asp 
650 

Asn Leu lie Ala 
665 

Pro Asp Glu Lys 



Asp Trp Arg lie 
700 

Ala Trp Ala Leu 
715 

Asp Ala Gin Ala 
730 

Glu Gly Asp Glu 
745 

Glu lie Glu Thr 



Ala Ser Arg Phe 
780 

Arg Asn Pro Gly 
795 

Ala Gin Leu Leu 
810 



Glu Val Phe Asp 
510 

Thr Asp Phe Ala 
525 

Gly Val Leu Glu 



Gly Gly Thr lie 
560 

Asp Gly Pro Arg 
575 

Ser Arg Val Gly 
590 

Glu Glu lie Thr 
605 

Thr Gly Arg Leu 



Glu Leu Gly Lys 
640 

Pro Ser Ser Ser 
655 

Phe Leu Gin Glu 
670 

Thr Leu Val Leu 
685 

Val Leu His Thr 



Ala Val Gly Ala 
720 

Val Ala Gly Asp 
735 

Asp Pro Ser Ala 
750 

Leu Val Thr Glu 
765 

Arg Glu Cys Ala 



Lys Arg Ala Pro 
800 

Asp Val Ala Arg 
815 



Lys Tyr Pro Ser Phe Pro He He Leu Glu Thr Val Arg Glu Cys Leu 
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820 825 830 

Gin Asp Val Tyr Asp Leu Pro Ala Leu Lys Asn Leu lie Glu Asp Leu 
835 840 845 

Gin Leu Arg Lys Val Arg lie Ala Glu Val Thr Thr Gin Gin Pro Ser 
850 855 860 

Pro Phe Ala Ser Ala Leu Leu Phe Asn Tyr Thr Gly Ala Phe Met Tyr 
865 870 875 * 880 

Glu Gly Asp Ser Pro Leu Ala Glu Lys Arg Ala Ala Ala Leu Ala Leu 
885 890 895 

Asp Pro Ala Leu Leu Ala Lys Leu Leu Gly Glu Val Glu Leu Arg Gin 
900 905 910 

Leu Leu Asp Pro Asp lie lie Ala Glu Val His Gin Gin Leu Arg Arg 
915 920 925 

Gin Gly Asp Arg Ala Ala Arg Asn Asn Glu Glu Leu Ala Asp Ser Leu 
930 935 940 

Arg lie Leu Gly Pro lie Pro Leu Asp Glu Leu Gly Glu His lie Thr 
945 950 955 960 

Phe Glu Asn Pro Asp Leu Glu Asp Arg Ala Met Thr Val Arg lie Asn 
965 970 975 

Gly Arg Glu His Leu Ala Gin Val Leu Asp Ala Pro Leu Leu Arg Asp 
980 985 990 

Ala Leu Gly Val Pro Val Pro Pro Gly Val Pro Ala Gin Val Glu Thr 
995 1000 1005 

lie Thr Asp Ala Leu Glu Gin Leu Val Asn Arg Trp Val Arg Thr Arg 
1010 1015 1020 

Gly Pro Phe Thr Ala Asn Asp Leu Ala Glu Ala Phe Gly Leu Gly lie 
1025 1030 1035 1040 

Ala Thr Ala lie Thr Ala Leu Gin Ser Ala Pro Val lie Glu Gly Arg 
1045 1050 1055 

Tyr Arg Gin Gly Val Asp Val Gin Glu Tyr Cys Ala Thr Glu Val Leu 
1060 1065 1070 

Ser lie lie Arg Arg Arg Ser Leu Ala Ala Ala Arg Lys Gin Thr Arg 
1075 1080 1085 

Pro Val Ser Gin Ser Ala Phe Ala Arg Phe Leu Leu Asp Trp Gin Gin 
1090 1095 1100 

lie Ala Pro Val Gly Ala Thr Pro Glu Leu Arg Gly Val Asp Gly Thr 
1105 1110 1115 1120 

Tyr Thr Val lie Glu Gin Leu Ala Gly Val Arg Leu Pro Ala Ser Ala 
1125 1130 1135 



Trp Glu Asp Leu Val Leu Pro Arg Arg Val Ala Asp Tyr Ser Pro lie 
1140 1145 1150 



ATTORNEY DOCKET NO.: BGI-130CP 202 



His Leu Asp Glu Leu Thr Ser Asn Gly Glu Val Leu lie Val Gly Ala 
1155 1160 1165 

Gly Gin Ala Gly Ser Arg Asp Pro Trp lie Ser Leu Leu Pro Val Asp 
1170 1175 1180 

Tyr Ala Ala Gin Leu Val Gly Glu Ala Ser Thr Ser Met Ser Pro Leu 
1185 1190 1195 1200 

Gin Asp Ala Val Leu Asp Gin Leu Arg Ala Gly Gly Ala Phe Leu Phe 
1205 1210 1215 

Ser Asp lie Leu Glu Glu Asn Phe Gly Tyr Thr Thr Ala Gin Leu Gin 
1220 1225 1230 

Glu Ala Met Trp Gly Leu Val Glu Ala Gly Leu Val Ser Pro Asp Ser 
1235 1240 1245 

Phe Ala Pro lie Arg Ala Arg Leu Ala Ser Gly Thr Thr Ala His Arg 
1250 1255 1260 

Ala Lys Arg Arg Pro Ala Arg Ser Arg Leu Arg Thr Arg Thr Ser Phe 
1265 1270 1275 1280 

Ala Ser Asp Val Pro Pro Asp Met Arg Gly Arg Trp Thr Leu Ser Val 
1285 1290 1295 

Gin Pro Ala Asp Ala Thr Ser Arg Ser Val Ala His Gly Glu Gly Trp 
1300 1305 1310 

Leu Asp Arg Tyr Gly Val Leu Thr Arg Gly Ser Val Val Ala Glu Asp 
1315 1320 1325 

lie Val Gly Gly Phe Ala Leu Ala Tyr Lys Val Leu Ser Gly Phe Glu 
1330 1335 1340 

Glu Ser Gly Lys Ala Met Arg Gly Tyr Phe lie Glu Gly Leu Gly Ala 
1345 1350 1355 1360 

Ala Gin Phe Ser Thr Pro Ala lie lie Asp Arg Leu Arg Gly His Asp 
1365 1370 1375 

Asp Ser Pro Asp Val Glu Gly Trp Pro Ser Gly Ala Thr Asp Pro Asp 
■ 1380 1385 1390 

Val Tyr Leu lie Ala Ala Ala Asp Pro Ala Asn Pro Tyr Gly Ala Ala 
1395 1400 1405 

Leu Pro Trp Pro Glu Gin Gly Pro Ser Arg Ala Ala Gly Ala Met Val 
1410 1415 1420 

Val Leu Cys Asp Gly Leu Leu Leu Ala His Leu Thr Arg Gly Gly Arg 
1425 1430 1435 1440 

Thr Leu Thr Val Phe Ser Asp Asn lie Pro Lys lie Ala Thr Ala Leu 
1445 1450 1455 



lie Thr Tyr Glu Arg Leu Thr Val Glu Lys 
1460 1465 



lie Asn Gly Asp Asn Val 
1470 
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Phe Asp Ser Pro Leu Leu Glu Gin Phe Arg Lys His Gly Ala Thr lie 
1475 1480 1485 

Thr Pro Lys Gly Met Arg Phe Arg Pro Pro Val Ala Arg Glu Thr Pro 
1490 1495 1500 

Ser Asp Thr Leu Pro Thr Arg Thr Phe Arg Gly Gly Phe Gly Arg Arg 
1505 1510 1515 1520 



<210> 95 
<211> 4683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (4660) 
<223> FRXA00103 

<400> 95 

gaggatttct ccggtgcctt gggcgagacg atgggtgagg atcgaatcat caatctgagc 60 



agtcatgttc tcaattctag atgtttggtt acattaaggc atg get aaa age att 

Met Ala Lys Ser lie 
1 5 



115 



ctt tec cga ttc cga cct caa gta gcg gag tgg ttc egg gat gtc ttt 
Leu Ser Arg Phe Arg Pro Gin Val Ala Glu Trp Phe Arg Asp Val Phe 
10 15 20 



163 



gca tct ccg acc cct gtt cag gag gga acg tgg gag gcg gta tct aag 
Ala Ser Pro Thr Pro Val Gin Glu Gly Thr Trp Glu Ala Val Ser Lys 
25 30 35 



211 



ggg aag aat gec etc gtg gtg gcg ccg acc ggt agt ggt aaa acc ttg 
Gly Lys Asn Ala Leu Val Val Ala Pro Thr Gly Ser Gly Lys Thr Leu 
40 45 50 



259 



get gcg ttt ttg tgg gcg tta gat tec etc act gaa caa aca ggt caa 
Ala Ala Phe Leu Trp Ala Leu Asp Ser Leu Thr Glu Gin Thr Gly Gin 
55 60 65 



307 



cag gtt tta gac acg gga aca ccg gtg cct gtt cgt ggt ggg aaa gtg 
Gin Val Leu Asp Thr Gly Thr Pro Val Pro Val Arg Gly Gly Lys Val 
70 75 80 85 



355 



aaa gtg etc tac att tec cca etc aaa gcg ctt ggc gtg gat gta gaa 
Lys Val Leu Tyr lie Ser Pro Leu Lys Ala Leu Gly Val Asp Val Glu 
90 95 100 



403 



aat aat ctg cgt gca ccg ttg acc ggt att gcg agg act gee tct egg 
Asn Asn Leu Arg Ala Pro Leu Thr Gly lie Ala Arg Thr Ala Ser Arg 
105 110 115 



451 



atg ggt ttg gat gtg 
Met Gly Leu Asp Val 
120 



ccc aat ate act gtg gcg gtt cgt teg ggt gat 
Pro Asn lie Thr Val Ala Val Arg Ser Gly Asp 
125 130 



499 
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acg cca teg gcg gag egg gee egg cag gtg cgt aag cct gca cac att 547 

Thr Pro Ser Ala Glu Arg Ala Arg Gin Val Arg Lys Pro Ala His lie 
135 140 145 

ttg ate ace act ccg gag teg gcg tat ttg atg ttg ace tea aaa gcg 595 

Leu lie Thr Thr Pro Glu Ser Ala Tyr Leu Met Leu Thr Ser Lys Ala 
150 155 160 165 

ggg gcg acc ctt teg gat gtt gat gtg gtg ate ate gat gaa ate cac 643 

Gly Ala Thr Leu Ser Asp Val Asp Val Val lie lie Asp Glu lie His 
170 175 180 

gec atg gee gga acc aaa egg gga gtg cac ctg gcg ttg act ctg gag 691 

Ala Met Ala Gly Thr Lys Arg Gly Val His Leu Ala Leu Thr Leu Glu 

185 190 195 

cgt ttg gaa aag etc gtg ggg egg cct gtg cag cga gtt ggt ttg tct 739 

Arg Leu Glu Lys Leu Val Gly Arg Pro Val Gin Arg Val Gly Leu Ser 

200 205 210 

gca acg gtg cgt cct ttg gaa acg gtg gcg gga ttc ttg ggc- ggt ggc 787 

Ala Thr Val Arg Pro Leu Glu Thr Val Ala Gly Phe Leu Gly Gly Gly 
215 220 225 

aga ccc gtt gag att gtg get cca cct gcg gag aaa aag tgg gat etc 835 

Arg Pro Val Glu lie Val Ala Pro Pro Ala Glu Lys Lys Trp Asp Leu 
230 235 240 245 

act gtc act gtg ccg gtg gaa gac atg teg gat ttg ccg gtt cag gag 883 

Thr Val Thr Val Pro Val Glu Asp Met Ser Asp Leu Pro Val Gin Glu 
250 255 260 

ccg gga tea act att ggt gaa eta gtc atg gat gat ccg ttg ggg att 931 

Pro Gly Ser Thr lie Gly Glu Leu Val Met Asp Asp Pro Leu Gly lie 

265 270 275 

act ggc gaa tea gcg ctg cct act caa ggc teg att tgg cca cac att 979 

Thr Gly Glu Ser Ala Leu Pro Thr Gin Gly Ser lie Trp Pro His lie 

280 285 290 

gag cag cag gtg tac aac cag gtg atg teg gcg aaa teg acc ate gtg 1027 

Glu Gin Gin Val Tyr Asn Gin Val Met Ser Ala Lys Ser Thr lie Val 
295 300 305 



ttt gta aat tec agg cgt tec gcg gag cgt tta acc agt egg ttg aat 
Phe Val Asn Ser Arg Arg Ser Ala Glu Arg Leu Thr Ser Arg Leu Asn 
310 315 320 325 



1075 



gaa ate tgg gcg atg gaa cac gat ccg gaa teg ctg teg ccg cag ctg 1123 
Glu lie Trp Ala Met Glu His Asp Pro Glu Ser Leu Ser Pro Gin Leu 
330 335 340 

cga aga gat ccg gcg cag att atg teg tea gcg gat gtg gca gga aaa 1171 
Arg Arg Asp Pro Ala Gin lie Met Ser Ser Ala Asp Val Ala Gly Lys 
345 350 355 

gca cca cag gtg ate gca cgt gcg cac cac gga tec gta tec aaa gat 1219 
Ala Pro Gin Val lie Ala Arg Ala His His Gly Ser Val Ser Lys Asp 
360 365 ' 370 
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gaa cgt gcc acc acc gaa acc atg ctg aag gaa ggt egg ttg cgc gca 1267 
Glu Arg Ala Thr Thr Glu Thr Met Leu Lys Glu Gly Arg Leu Arg Ala 
375 380 385 

gtt att tec acc tec teg ctg gag ttg ggc att gat atg ggt gcc gtg 1315 
Val lie Ser Thr Ser Ser Leu Glu Leu Gly lie Asp Met Gly Ala Val 
390 395 400 405 

gac ctg gtg att cag gtg gaa teg cca ccg tec gtg gca agt ggc ctg 1363 
Asp Leu Val lie Gin Val Glu Ser Pro Pro Ser Val Ala Ser Gly Leu 
410 415 420 

cag cgc gtg ggg cgt gcg ggg cac acg gtg ggg gcg acg teg ata ggc 1411 
Gin Arg Val Gly Arg Ala Gly His Thr Val Gly Ala Thr Ser lie Gly 
425 430 435 

tec ttt tat ccc aag cac cgc tec gac ttg gtg caa acc gcg gtg acc 1459 
Ser Phe Tyr Pro Lys His Arg Ser Asp Leu Val Gin Thr Ala Val Thr 
440 445 450 

gtg cag egg atg aag gaa ggg ctg ate gaa gag ate cac gtg ccc aaa 1507 
Val Gin Arg Met Lys Glu Gly Leu lie Glu Glu lie His Val Pro Lys 
455 460 465 

aac gcg ctt gat gta ctg gca cag cag acg gtg gcg get gtc teg att 1555 
Asn Ala Leu Asp Val Leu Ala Gin Gin Thr Val Ala Ala Val Ser lie 
470 475 480 485 

aaa gat gtg cag gtc gat gag tgg tac gag act att cgc aag gcg tat 1603 
Lys Asp Val Gin Val Asp Glu Trp Tyr Glu Thr lie Arg Lys Ala Tyr 
490 495 500 

ccg tac egg gat ttg gcg cgc gaa gtc ttc gat tec gtc ate gac ctg 1651 
Pro Tyr Arg Asp Leu Ala Arg Glu Val Phe Asp Ser Val lie Asp Leu 
505 510 515 

gtc age ggt gtg tat ccc tec aca gat ttt gcc gag ctg aag cca cgt 1699 
Val Ser Gly Val Tyr Pro Ser Thr Asp Phe Ala Glu Leu Lys Pro Arg 
520 525 530 

gtg gtg tac gac egg gtt tea ggc gtg ctg gag ggc egg cca gga tec 1747 
Val Val Tyr Asp Arg Val Ser Gly Val Leu Glu Gly Arg Pro Gly Ser 
535 540 545 

caa cgc gta gca gtg acc agt ggc gga aca att ccc gat cga gga atg 1795 
Gin Arg Val Ala Val Thr Ser Gly Gly Thr lie Pro Asp Arg Gly Met 
550 555 560 565 

ttc gga gtc ttc etc gtc ggc gat ggt ccc egg cgc gtc ggc gag etc 1843 
Phe Gly Val Phe Leu Val Gly Asp Gly Pro Arg Arg Val Gly Glu Leu 
570 575 580 

gat gag gaa atg gtc tac gaa tec cgc gtg ggc gat gtg ttt acg etc 1891 
Asp Glu Glu Met Val Tyr Glu Ser Arg Val Gly Asp Val Phe Thr Leu 
585 590 595 

ggg gcg teg agt tgg egg att gaa gag ate acc cgc gac cag gta ctg 1939 
Gly Ala Ser Ser Trp Arg lie Glu Glu lie Thr Arg Asp Gin Val Leu 
600 605 610 



gtc act ccc gcg ccg ggt cac acg ggt egg ctg cct ttt tgg acg ggc 



1987 
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Val Thr Pro Ala Pro Gly His Thr Gly Arg Leu Pro Phe Trp Thr Gly 
615 620 625 

gat gcc gca ggc egg ccc get gag ctg ggt aaa get tta ggc get ttt 
Asp Ala Ala Gly Arg Pro Ala Glu Leu Gly Lys Ala Leu Gly Ala Phe 
630 635 t 640 645 

cga cgc teg acc etc ace gat cca tec age tec ggc ttg gaa ggc tgg 
Arg Arg Ser Thr Leu Thr Asp Pro Ser Ser Ser Gly Leu Glu Gly Trp 
650 655 66Q 

gcg cac gac aac ctg ate gcc ttt tta cag gag cag gaa gaa tec acc 
Ala His Asp Asn Leu lie Ala Phe Leu Gin Glu Gin Glu Glu Ser Thr 
665 670 675 

ggt gtg ttg ccg gat gag aag acg ttg gtg ttg gag cgt ttc aaa gat 
Gly Val Leu Pro Asp Glu Lys Thr Leu Val Leu Glu Arg Phe Lys Asp 
680 • 685 690 

gaa eta ggc gac tgg cgc att gtc ctg cac act cct tat gga cga gga 
Glu Leu Gly Asp Trp Arg lie Val Leu His Thr Pro Tyr Gly Arg Gly 
695 700 705 

gta aac gca gca tgg get ttg gcc gtc ggg gcg aaa ate get gaa gag 
Val Asn Ala Ala Trp Ala Leu Ala Val Gly Ala Lys lie Ala Glu Glu 
710 715 720 725 



acc ggc atg gat gcg caa gcc gtg gca ggt gat gat ggc att gtg ctt 
Thr Gly Met Asp Ala Gin Ala Val Ala Gly Asp Asp Gly lie Val Leu 
730 735 740 

egg ttg ccg gaa ggg gat gaa gat ccc age gca gcg ttg ttt atg ttt 
Arg Leu Pro Glu Gly Asp Glu Asp Pro Ser Ala Ala Leu Phe Met Phe 
745 750 755 

gag gcg gaa gag ate gaa acg eta gtg aca gag cag gtg ggt aac tct 
Glu Ala Glu Glu lie Glu Thr Leu Val Thr Glu Gin Val Gly Asn Ser 
760 765 770 

gcg ctg ttt gcc age agg ttc cgt gaa tgc gcc gcg agg gcc eta ttg 
Ala Leu Phe Ala Ser Arg Phe Arg Glu Cys Ala Ala Arg Ala Leu Leu 
775 780 785 

ctg ccg aga cga aac ccc ggc aag cgc gca ccg ctg tgg cag caa cga 
Leu Pro Arg Arg Asn Pro Gly Lys Arg Ala Pro Leu Trp Gin Gin Arg 
790 795 800 805 

caa cga gca gca cag ctt ctt gat gtg gcc aga aag tac ccg agt ttc 
Gin Arg Ala Ala Gin Leu Leu Asp Val Ala Arg Lys Tyr Pro Ser Phe 
810 815 820. 

ccg ate att ttg gaa aca gtg cgc gaa tgt ctt caa gat gtt tac gat 
Pro lie lie Leu Glu Thr Val Arg Glu Cys Leu Gin Asp Val Tyr Asp 
825 830 835 



ctg ccc get ctg aag aat etc att gag gat eta cag ctg egg aag gta 
Leu Pro Ala Leu Lys Asn Leu lie Glu Asp Leu Gin Leu Arg Lys Val 
840 845 850 



2035 



2083 



2131 



2179 



2227 



2275 



2323 



2371 



2419 



2467 



2515 



2563 



2611 



2659 



aga ate gcg gaa gtc acc acc cag cag ccc agt cct ttt gcc tec gca 
Arg lie Ala Glu Val Thr Thr Gin Gin Pro Ser Pro Phe Ala Ser Ala 



2707 
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855 860 865 

ttg ctg ttc aat tac acc ggt gca ttc atg tac gaa ggc gac age ccg 2755 
Leu Leu Phe Asn Tyr Thr Gly Ala Phe Met Tyr Glu Gly Asp Ser Pro 
870 875 880 8.85 

etc gca gag aaa cgt gec gca gcg ttg gec ctg gat ccg gca ctg ttg 2803 
Leu Ala Glu Lys Arg Ala Ala Ala Leu Ala Leu Asp Pro Ala Leu Leu 
890 895 900 

gcg aaa ttg ctg ggt gag gtg gag ctt cga caa tta ctg gat ccc gac 2851 
Ala Lys Leu Leu Gly Glu Val Glu Leu Arg Gin Leu Leu Asp Pro Asp 
905 910 915 

ate ate gca gaa gtg cac caa caa ttg cgc agg caa ggc gat cgt gcg 2899 
lie lie Ala Glu Val His Gin Gin Leu Arg Arg Gin Gly Asp Arg Ala 
920 925 930 

gcg aga aac aat gaa gaa etc gca gat tct ttg agg att tta gga ccg 2947 
Ala Arg Asn Asn Glu Glu Leu Ala Asp Ser Leu Arg lie Leu Gly Pro 
935 940 945 

att cct ttg gat gaa ttg ggc gaa cac ate acc ttt gaa aac cca gac 2995 
lie Pro Leu Asp Glu Leu Gly Glu His lie Thr Phe Glu Asn Pro Asp 
950 955 960 965 

ctg gag gat cga gca atg act gtt egg ate aac ggt egg gaa cat tta 3043 
Leu Glu Asp Arg Ala Met Thr Val Arg lie Asn Gly Arg Glu His Leu 
970 975 980 

gcg cag gtc ttg gat gca cct ttg ctt cga gat gee tta ggt gtt ccc 3091 
Ala Gin Val Leu Asp Ala Pro Leu Leu Arg Asp Ala Leu Gly Val Pro 
985 990 995 

gta ccg cct ggt gtg cct gcg cag gta gaa acc att acg gat gcg ttg 3139 
Val Pro Pro Gly Val Pro Ala Gin Val Glu Thr lie Thr Asp Ala Leu 
1000 1005 1010 

gaa cag tta gtc aac agg tgg gtt cgt acc aga ggg cca ttt act gcg 3187 
Glu Gin Leu Val Asn Arg Trp - Val Arg Thr Arg Gly Pro Phe Thr Ala 
1015 1020 1025 

aat gat ttg gca gaa gee ttt gga ctg ggc ate gec acg gcg ate acc 3235 
Asn Asp Leu Ala Glu Ala Phe Gly Leu Gly lie Ala Thr Ala lie Thr 
1030 1035 1040 1045 

gee ctt caa age gca cct gtg att gaa ggc cgc tac cga caa ggc gtg 3283 
Ala Leu Gin Ser Ala Pro Val lie Glu Gly Arg Tyr Arg Gin Gly Val 
1050 1055 1060 

gac gtg cag gaa tac tgt gcg aca gaa gtg ttg teg ate ata agg cga 3331 
Asp Val Gin Glu Tyr Cys Ala Thr Glu Val Leu Ser lie lie Arg Arg 
1065 1070 1075 

cgc age etc gca gca gcg agg aaa caa acc agg ccg gta teg caa tea 3379 
Arg Ser Leu Ala Ala Ala Arg Lys Gin Thr Arg Pro Val Ser Gin Ser 
1080 1085 1090 



gec ttt gcg cga ttc ctg 'ctt gat tgg caa cag ate gca ccg gtg ggc 
Ala Phe Ala Arg Phe Leu Leu Asp Trp Gin Gin lie Ala Pro Val Gly 
1095 1100 1105 



3427 
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gcc aca cct gaa ctt cga ggc gtt gat ggc acc tac aca gtc att gaa 3475 
Ala Thr Pro Glu Leu Arg Gly Val Asp Gly Thr Tyr Thr Val lie Glu 
1110 1115 * 1120 1125 

caa etc gcc ggt gta cgt ctt ccc gcc agt gcg tgg gaa gat etc gtg 3523 
Gin Leu Ala Gly Val Arg Leu Pro Ala Ser Ala Trp Glu Asp Leu Val 
1130 1135 1140 

ttg ccg cgc egg gtt gcc gac tat tea ccg ate cat etc gat "gag ctg 3571 
Leu Pro Arg Arg Val Ala Asp Tyr Ser Pro lie His Leu Asp Glu Leu 
1145 1150 1155 

acc tec aat ggg gaa gtc etc ate gtg gga gcg ggc caa gcc gga age 3619 
Thr Ser Asn Gly Glu Val Leu lie Val Gly Ala Gly Gin Ala Gly Ser 
1160 1165 1170 

cgc gat ccg tgg att age ttg ctg ccc gtg gat tat gcg gcg cag ttg 3667 
Arg Asp Pro Trp lie Ser Leu Leu Pro Val Asp Tyr Ala Ala Gin Leu 
1175 1180 1185 

gtg ggg gag gcg teg aca age atg age cca ttg cag gac gcc gtg ctt 3715 
Val Gly Glu Ala Ser Thr Ser Met Ser Pro Leu Gin Asp Ala Val Leu 
1190 1195 1200 1205 

gac cag ctg cgt gcg gga ggc gcc ttc ctg ttt tct gac att etc gaa 3763 
Asp Gin Leu Arg Ala Gly Gly Ala Phe Leu Phe Ser Asp lie Leu Glu 
1210 1215 1220 

gag aat ttc ggc tac acc aca gcc cag ctg caa gaa gcg atg tgg ggg 3811 
Glu Asn Phe Gly Tyr Thr Thr Ala Gin Leu Gin Glu Ala Met Trp Gly 
1225 1230 1235 

ctg gtg gaa gca ggc ctg gtc age cct gat age ttc gcg ccg ate cgc 3859 
Leu Val Glu Ala Gly Leu Val Ser Pro Asp Ser Phe Ala Pro lie Arg 
1240 1245 1250 

gcg cgc eta gcg teg gga acc acg gcg cat egg gcg aaa cgt cga cca 3907 
Ala Arg Leu Ala Ser Gly Thr Thr Ala His Arg Ala Lys Arg Arg Pro 
1255 1260 1265 

gcg aga tec egg ctg cgc acc cgc acc age ttc gcg age gac gtg ccc 3955 
Ala Arg Ser Arg Leu Arg Thr Arg Thr Ser Phe Ala Ser Asp Val Pro 
1270 1275 1280 1285 

cca gac atg cgc gga cga tgg acg ctg tec gtg caa ccc gcc gac gcc 4003 
Pro Asp Met Arg Gly Arg Trp Thr Leu Ser Val Gin Pro Ala Asp Ala 
1290 1295 1300 

acc age cgc tec gtc gca cac ggc gaa ggc tgg etc gac cgc tac ggc 4051 
Thr Ser Arg Ser Val Ala His Gly Glu Gly Trp Leu Asp Arg Tyr Gly 
1305 1310 1315 

gtg etc acc cgc ggg age gtc gtc gcc gaa gac ate gtc gga ggc ttc 4099 
Val Leu Thr Arg Gly Ser Val Val Ala Glu Asp He Val Gly Gly Phe 
1320 1325 1330 

gcc ctg gcc tac aaa gtg etc tec ggc ttc gaa gaa age ggc aaa gcg 4147 
Ala Leu Ala Tyr Lys Val Leu Ser Gly Phe Glu Glu Ser Gly Lys Ala 
1335 1340 1345 
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atg cgc ggc tac ttc ate gaa ggg etc ggc gec gcg caa ttc tec acg 4195 
Met Arg Gly Tyr Phe lie Glu Gly Leu Gly Ala Ala Gin Phe Ser Thr 
1350 1355 1360 1365 

ccc gec ate ate gac cgc etc cgc ggc cac gac gat tec ccc gac gtc 4243 
Pro Ala lie lie Asp Arg Leu Arg Gly His Asp Asp Ser Pro Asp Val 
1370 1375 1380 

gaa ggc tgg ccc tec ggc gee ace gac cca gac gtc tac etc ata gee 4291 
Glu Gly Trp Pro Ser Gly Ala Thr Asp Pro Asp Val Tyr Leu l Ile Ala 
1385 1390 1395 

gec gee gac ccc gca aac ccc tac ggc gee gca ctt ccc tgg cct" gag 4339 
Ala Ala Asp Pro Ala Asn Pro Tyr Gly Ala Ala Leu Pro Trp Pro Glu 
1400 1405 1410 

cag ggg ccc age cgc gee gee gga get atg gtc gtg ctt tgc gac gga 4387 
Gin Gly Pro Ser Arg Ala Ala . Gly Ala Met Val Val Leu Cys Asp Gly 
1415 1420 1425 

etc etc etc gee cac etc acc cgc ggc ggg cgc acc etc ace gtg ttc 44 35 
Leu Leu Leu Ala His Leu Thr Arg Gly Gly Arg Thr Leu Thr Val Phe 
1430 1435 1440 1445 

tec gac aat ate ccc aaa ate gcg aca gee eta ate aca tac gaa agg 4483 
Ser Asp Asn lie Pro Lys lie Ala Thr Ala Leu lie Thr Tyr Glu Arg 
1450 1455 1460 

etc acg gta gaa aaa ate aac ggc gac aac gtc ttc gac tec cca etc 4531 
Leu Thr Val Glu Lys lie Asn Gly Asp Asn Val Phe Asp Ser Pro Leu 
1465 1470 1475 

ctg gaa caa ttc cgc aaa cac ggc gee acc ate acc ccg aag gga atg 4579 
Leu Glu Gin Phe Arg Lys His Gly Ala Thr lie Thr Pro Lys Gly Met 
1480 1485 1490 

cga ttt cga cca cca gtg gca egg gaa acc ccc tea gat acg ctt ccc 4 627 
Arg Phe Arg Pro Pro Val Ala Arg Glu Thr Pro Ser Asp Thr Leu Pro 
1495 1500 1505 

acc agg act ttt cgt gga ggc ttc gga egg cgc taacctgatg acatgecaga 4 680 
Thr Arg Thr Phe Arg Gly Gly Phe Gly Arg Arg 
1510 1515 1520 



agg 



4683 



<210> 96 
<211> 1520 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Met Ala Lys Ser lie Leu Ser Arg Phe Arg Pro Gin Val Ala Glu Trp 
1 5 10 15 

Phe Arg Asp Val Phe Ala Ser Pro Thr Pro Val Gin Glu Gly Thr Trp 
20 25 30 



Glu Ala Val 
35 



Ser 



Lys Gly Lys Asn Ala Leu Val Val Ala Pro Thr Gly 
40 45 
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Ser Gly Lys Thr Leu Ala Ala Phe Leu Trp Ala Leu Asp Ser Leu Thr 
50 55 60 

Glu Gin Thr Gly Gin Gin Val Leu Asp Thr Gly Thr Pro Val Pro Val 
65 70 75 80 

Arg Gly Gly Lys Val Lys Val Leu Tyr lie Ser Pro Leu Lys Ala Leu 
85 90 95 

Gly Val Asp Val Glu Asn Asn Leu Arg Ala Pro Leu Thr Gly lie' Ala 
100 105 110 

Arg Thr Ala Ser Arg Met Gly Leu Asp Val Pro Asn lie Thr Val Ala 
115 120 125 

Val Arg Ser Gly Asp Thr Pro Ser Ala Glu Arg Ala Arg Gin Val Arg 
130 135 140 

Lys Pro Ala His lie Leu lie Thr Thr Pro Glu Ser Ala Tyr Leu Met 
145 150 155 . 160 

Leu Thr Ser Lys Ala Gly Ala Thr Leu Ser Asp Val Asp Val Val lie 
165 170 175 

lie Asp Glu lie His Ala Met Ala Gly Thr Lys Arg Gly Val His Leu 
180 185 190 

Ala Leu Thr Leu. Glu Arg Leu Glu Lys Leu Val Gly Arg Pro Val Gin 
195 200 205 

Arg Val Gly Leu Ser Ala Thr Val Arg Pro Leu Glu Thr Val Ala Gly 
210 215 220 

Phe Leu Gly Gly Gly Arg Pro Val Glu lie Val Ala Pro Pro Ala Glu 
225 230 235 240 

Lys Lys Trp Asp Leu Thr Val Thr Val Pro Val Glu Asp Met Ser Asp 
245 250 255 

Leu Pro Val Gin Glu Pro Gly Ser Thr lie Gly Glu Leu Val Met Asp 
260 265 270 

Asp Pro Leu Gly lie Thr Gly Glu Ser Ala Leu Pro Thr Gin Gly Ser 
275 280 285 

lie Trp Pro His lie Glu Gin Gin Val Tyr Asn Gin Val Met Ser Ala 
290 295 300 

Lys Ser Thr lie Val Phe Val Asn Ser Arg Arg Ser Ala Glu Arg Leu 
305 310 315 320 

Thr Ser Arg Leu Asn Glu lie Trp Ala Met Glu His Asp Pro Glu Ser 
325 330 335 

Leu Ser Pro Gin Leu Arg Arg Asp Pro Ala Gin lie Met Ser Ser Ala 
340 345 350 



Asp Val Ala Gly Lys Ala Pro Gin Val lie Ala Arg Ala His His Gly 
355 360 365 
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Ser Val Ser Lys 
370 

Gly Arg Leu Arg 
385 

Asp Met Gly Ala 



Val Ala Ser Gly 
420 

Ala Thr Ser lie 
435 

Gin Thr Ala Val 
450 

lie His Val Pro 
465 

Ala Ala Val Ser 



lie Arg Lys Ala 
500 

Ser Val lie Asp 
515 

Glu Leu Lys Pro 
530 

Gly Arg Pro Gly 
545 

Pro Asp Arg Gly 



Arg Val Gly Glu 
580 

Asp Val Phe Thr 
595 

Arg Asp Gin Val 
610 

Pro Phe Trp Thr 
625 

Ala Leu Gly Ala 



Gly Leu Glu Gly 
660 

Gin Glu Glu Ser 
675 



Asp Glu Arg Ala 
375 

Ala Val lie Ser 
390 

Val Asp Leu Val 
405 

Leu Gin Arg Val 



Gly Ser Phe Tyr 
440 

Thr Val Gin Arg 
455 

Lys Asn Ala Leu 
470 

lie Lys Asp Val 
485 

Tyr Pro Tyr Arg 



Leu Val Ser Gly 
520 

Arg Val Val Tyr 
535 

Ser Gin Arg Val 
550 

Met Phe Gly Val 
565 

Leu Asp Glu Glu 



Leu Gly Ala Ser 
600 

Leu Val Thr Pro 
615 

Gly Asp Ala Ala 
630 

Phe Arg Arg Ser 
645 

Trp Ala His Asp 



Thr Gly Val Leu 
680 



Thr Thr Glu Thr 
380 

Thr Ser Ser Leu 
395 

lie Gin Val Glu 
410 

Gly Arg Ala Gly 
425 

Pro Lys His Arg 



Met Lys Glu Gly 
460 

Asp Val Leu Ala 
475 

Gin Val Asp Glu 
490 

Asp Leu Ala Arg 
505 

Val Tyr Pro Ser 



Asp Arg Val Ser 
540 

Ala Val Thr Ser 
555 

Phe Leu Val Gly 
570 

Met Val Tyr Glu 
585 

Ser Trp Arg lie 



Ala Pro Gly His 
620 

Gly Arg Pro Ala 
635 

Thr Leu Thr Asp 
650 

Asn Leu lie Ala 
665 

Pro Asp Glu Lys 



Met Leu Lys Glu 



Glu Leu Gly He 
400 

Ser Pro Pro Ser 
415 

His Thr Val 4 Gly 
430 

Ser Asp Leu Val 
445 

Leu He Glu Glu 



Gin Gin Thr Val 
480 

Trp Tyr Glu Thr 
4 95 

Glu Val Phe Asp 
510 

Thr Asp Phe Ala 
525 

Gly Val Leu Glu 



Gly Gly Thr He 
560 

Asp Gly Pro Arg 
575 

Ser Arg Val Gly 
590 

Glu Glu He Thr 
605 

Thr Gly Arg Leu 



Glu Leu Gly Lys 
640 

Pro Ser Ser Ser 
655 

Phe Leu Gin Glu 
670 

Thr Leu Val Leu 
685 



Glu Arg Phe Lys Asp Glu Leu Gly Asp Trp Arg He Val Leu His Thr 
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690 695 700 

Pro Tyr Gly Arg Gly Val Asn Ala Ala Trp Ala Leu Ala Val Gly Ala 
705 710 715 720 

Lys lie Ala Glu Glu Thr Gly Met Asp Ala Gin Ala Val Ala Gly Asp 
725 730 735 

Asp Gly lie Val Leu Arg Leu Pro Glu Gly Asp Glu Asp Pro Ser Ala 
740 745 750 

Ala Leu Phe Met Phe Glu Ala Glu Glu lie Glu Thr Leu Val Thr Glu 
755 760 765 

Gin Val Gly Asn Ser Ala Leu Phe Ala Ser Arg Phe Arg Glu Cys Ala 
770 775 780 

Ala Arg Ala Leu Leu Leu Pro Arg Arg Asn Pro Gly Lys Arg Ala Pro 
785 790 795 800 

Leu Trp Gin Gin Arg Gin Arg Ala Ala Gin Leu Leu Asp Val Ala Arg 
805 810 815 

Lys Tyr Pro Ser Phe Pro lie lie Leu Glu Thr Val Arg Glu Cys Leu 
820 825 830 

Gin Asp Val Tyr Asp Leu Pro Ala Leu Lys Asn Leu lie Glu Asp Leu 
835 840 845 

Gin Leu Arg Lys Val Arg lie Ala Glu Val Thr Thr Gin Gin Pro Ser 
850 855 860 

Pro Phe Ala Ser Ala Leu Leu Phe Asn Tyr Thr Gly Ala Phe Met Tyr 
865 870 875 880 

Glu Gly Asp Ser Pro Leu Ala Glu Lys Arg Ala Ala Ala Leu Ala Leu 
885 890 895 

Asp Pro Ala Leu Leu Ala Lys Leu Leu Gly Glu Val Glu Leu Arg Gin 
900 905 910 

Leu Leu Asp Pro Asp lie lie Ala Glu Val His Gin Gin Leu Arg Arg 
915 920 925 

Gin Gly Asp Arg Ala Ala Arg Asn Asn Glu Glu Leu Ala Asp Ser Leu 
930 935 940 

Arg lie Leu Gly Pro lie Pro Leu Asp Glu Leu Gly Glu His He Thr 
945 950 955 960 

Phe Glu Asn Pro Asp Leu Glu Asp Arg Ala Met Thr Val Arg He Asn 
965 ,970 975 

Gly Arg Glu His Leu Ala Gin Val Leu Asp Ala Pro Leu Leu Arg Asp 
980 985 990 

Ala Leu Gly Val Pro Val Pro Pro Gly Val Pro Ala Gin Val Glu Thr 
995 1000 1005 



He Thr Asp Ala Leu Glu Gin Leu Val Asn Arg Trp Val Arg Thr Arg 
1010 1015 1020 
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Gly Pro Phe Thr Ala Asn Asp Leu Ala Glu Ala Phe Gly Leu Gly He 
1025 1030 1035 1040 

Ala Thr Ala He Thr Ala Leu Gin Ser Ala Pro Val lie Glu Gly Arg 
1045 1050 1055 

Tyr Arg Gin Gly Val Asp Val Gin Glu Tyr Cys Ala Thr Glu Val Leu 
1060 1065 1070 

Ser He He Arg Arg Arg Ser Leu Ala Ala Ala Arg Lys Gin Thr Arg 
1075 1080 1085 

Pro Val Ser Gin Ser Ala Phe Ala Arg Phe Leu Leu Asp Trp Gin Gin 
1090 1095 1100 

He Ala Pro Val Gly Ala Thr Pro Glu Leu Arg Gly Val Asp Gly Thr 
1105 1110 1115 1120 

Tyr Thr Val He Glu Gin Leu Ala Gly Val Arg Leu Pro Ala Ser Ala 
1125 1130 1135 

Trp Glu Asp Leu Val Leu Pro Arg Arg Val Ala Asp Tyr Ser Pro He 
1140 1145 1150 

His Leu Asp Glu Leu Thr Ser Asn Gly Glu Val Leu He Val Gly Ala 
1155 1160 1165 

Gly Gin Ala Gly Ser Arg Asp Pro Trp He Ser Leu Leu Pro Val Asp 
1170 1175 1180 

Tyr Ala Ala Gin Leu Val Gly Glu Ala Ser Thr Ser Met Ser Pro Leu 
1185 1190 1195 1200 

Gin Asp Ala Val Leu Asp Gin Leu Arg Ala Gly Gly Ala Phe Leu Phe 
1205 1210 1215 

Ser Asp He Leu Glu Glu Asn Phe Gly Tyr Thr Thr Ala Gin ^ Leu Gin 
1220 1225 1230 

Glu Ala Met Trp Gly Leu Val Glu Ala Gly Leu Val Ser Pro Asp Ser 
1235 1240 1245 

Phe Ala Pro He Arg Ala Arg Leu Ala Ser Gly Thr Thr Ala His Arg 
1250 1255 1260 

Ala Lys Arg Arg Pro Ala Arg Ser Arg Leu Arg Thr Arg Thr Ser Phe 
1265 1270 * 1275 1280 

Ala Ser Asp Val Pro Pro Asp Met Arg Gly Arg Trp Thr Leu Ser Val 
1285 1290 1295 

Gin Pro Ala Asp Ala Thr Ser Arg Ser Val Ala* His Gly Glu Gly Trp 
1300 1305 1310 

Leu Asp Arg Tyr Gly Val Leu Thr Arg Gly Ser Val Val Ala Glu Asp 
1315 1320 1325 



He Val Gly Gly Phe Ala Leu Ala Tyr Lys Val Leu Ser Gly Phe Glu 
1330 1335 1340 
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Glu Ser Gly Lys Ala Met Arg Gly Tyr Phe lie Glu Gly Leu Gly Ala 
1345 1350 1355 1360 

Ala Gin Phe Ser Thr Pro Ala lie lie Asp Arg Leu Arg Gly His Asp 
1365 1370 1375 

Asp Ser Pro Asp Val Glu Gly Trp Pro Ser Gly Ala Thr Asp Pro Asp 
1380 1385 1390 

Val Tyr Leu lie Ala Ala Ala Asp Pro Ala Asn Pro Tyr Gly *Ala Ala 
1395 1400 1405 

Leu Pro Trp Pro Glu Gin Gly Pro Ser Arg Ala Ala Gly Ala Met - Val 
1410 1415 1420 

Val Leu Cys Asp Gly Leu Leu Leu Ala His Leu Thr Arg Gly Gly Arg 
1425 1430 1435 1440 

Thr Leu Thr Val Phe Ser Asp Asn lie Pro Lys lie Ala Thr Ala Leu 
1445 1450 1455 

lie Thr Tyr Glu Arg Leu Thr Val Glu Lys lie Asn Gly Asp Asn Val 
1460 1465 1470 

Phe Asp Ser Pro Leu Leu Glu Gin Phe Arg Lys His Gly Ala Thr lie 
1475 1480 1485 

Thr Pro Lys Gly Met Arg Phe Arg Pro Pro Val Ala Arg Glu Thr Pro 
1490 1495 1500 

Ser Asp Thr Leu Pro Thr Arg Thr Phe Arg Gly Gly Phe Gly Arg Arg 
1505 1510 1515 1520 



<210> 97 
<211> 6423 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (6400) 
<223> RXN02357 

<400> 97 

tatacctttg aatatccttt ccgggtgttg gatcgtgaag ctgatctgcg tgctgcatat 60 



gcaaaatttg aaaaccagct taaggagcca tagagcgctt atg tec tea etc att 

Met Ser Ser Leu lie 
1 5 



115 



cct g.tc cat gcg get ggc age att caa gaa ggc ate ace gaa tat ttg 163 
Pro Val His Ala Ala Gly Ser He Gin Glu Gly He Thr Glu Tyr Leu 
10 15 20 



acc ace agt ttt tec ctt gcg gat aag caa gtg gec acc gag etc aag 211 
Thr Thr Ser Phe Ser Leu Ala Asp Lys Gin Val Ala Thr Glu Leu Lys 
25 30 35 
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egg ttc ttg ggc cac ggt gat tec ggc atg ttc cac ggg cct tat gtg 

Arg Phe Leu Gly His Gly Asp Ser Gly Met Phe His Gly Pro Tyr Val 

40 45 50 

cgt gca cgt ttg ccc tat get cag gca cag gaa tgg gaa aat gtg ctg 

Arg Ala Arg Leu Pro Tyr Ala Gin Ala Gin Glu Trp Glu Asn Val Leu 

55 60 65 

agt tgg tta cct gag aac ttt gtg ccc tat cac cat caa aaa gcg* gcg 

Ser Trp Leu Pro Glu Asn Phe Val Pro Tyr His His Gin Lys Ala Ala 



70 



75 80 85 



cgc acg cag atg ggc gaa agg gag ctt att aat gat ccc caa gec atg 
Arg Thr Gin Met Gly Glu Arg Glu Leu He Asn Asp Pro Gin Ala Met 
185 190 195 

egg gtt agt ccc cca gat att ttg etc acc aac tac aaa atg ttg gat 
Arg Val Ser Pro Pro Asp He Leu Leu Thr Asn Tyr Lys Met Leu Asp 
200 205 210 

cag etc ttg ctg cgc age gtc gac cgc gaa atg tgg caa aaa tec gee 
Gin Leu Leu Leu Arg Ser Val Asp Arg Glu Met Trp Gin Lys Ser Ala 
215 220 225 

acc tct ttg cag tat tta gta ctt gat gag ttc cac act tat gac ggt 
Thr Ser Leu Gin Tyr Leu Val Leu Asp Glu Phe His Thr Tyr Asp Gly 
230 235 240 245 

get caa ggt aca gat gtg gcg ttg ttg ttg egg cgt ttg ggg etc atg 
Ala Gin Gly Thr Asp Val Ala Leu Leu Leu Arg Arg Leu Gly Leu Met 
250 255 260 

ctg aaa tec cag cag cct get aat ttt ttg gat gat agt gee atg cac 
Leu Lys Ser Gin Gin Pro Ala Asn Phe Leu Asp Asp Ser Ala Met His 
265 270 275 



259 



307 



355 



403 



ttt cag egg ctg agt tec etc gat aac cga ggt aaa gat cgc cgc ccc 
Phe Gin Arg Leu Ser Ser Leu Asp Asn Arg Gly Lys Asp Arg Arg Pro 
90 95 100 

gat ccc acc ttg gtg gta act gga acg ggt tec ggt aag acg gaa tct 451 
Asp Pro Thr Leu Val Val Thr Gly Thr Gly Ser Gly Lys Thr Glu Ser 
105 HO 115 

ttc etc tac ccg att ctg gat cat gec ctg cgc ctg egg aaa cgt ggc 499 
Phe Leu Tyr Pro He Leu Asp His Ala Leu Arg Leu Arg Lys Arg Gly 
120 125 130 

caa caa ggc ate aag gcg ctg ttg ctt tat ccc atg aac gee ttg gec 547 
Gin Gin Gly He Lys Ala Leu Leu Leu Tyr Pro Met Asn Ala Leu Ala 
135 140 145 

aat gac cag gca gat cgt ttg gcg egg etc att cac aat aac cca gca 
Asn Asp Gin Ala Asp Arg Leu Ala Arg Leu He His Asn Asn Pro Ala 
150 155 160 165 

ctt aaa ggt gtt acc gee ggt att tat acc ggt gaa gee aag ggc aat 643 
Leu Lys Gly Val Thr Ala Gly He Tyr Thr Gly Glu Ala Lys Gly Asn 
170 175 180 



595 



691 



739 



787 



835 



883 



931 
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egg cca ttg ggc att att acg cca gtg get acc tea gca ace ttg ggt 979 
Arg Pro Leu Gly lie lie Thr Pro Val Ala Thr Ser Ala Thr Leu Gly 
280 285 290 

tct ggt gat tec ggc tec ccc atg ttg gat ttt get tac acc att ttt 1027 
Ser Gly Asp Ser Gly Ser Pro Met Leu Asp Phe Ala Tyr Thr lie Phe 
295 300 305 

ggt gag cgt ttt cca get gat gec ate gtc ggg gaa act cgc ctg gag 1075 
Gly Glu Arg Phe Pro Ala Asp Ala lie Val Gly Glu Thr Arg Leu Glu 
310 315 320 325 

ctg gat caa tgg cgc gca gaa att gec cag aat ttt ggt gee cca gca 1123 
Leu Asp Gin Trp Arg Ala Glu lie Ala Gin Asn Phe Gly Ala Pro Ala 
330 335 340 

gtt age gag ccc cgt gag eta ccc act gtg gaa gat att gag gtg gtt 1171 
Val Ser Glu Pro Arg Glu Leu Pro Thr Val Glu Asp lie Glu Val Val 
345 350 355 

tta gat acc ate gec aca get caa cat gag gac gat tat gca cag etc 1219 
Leu Asp Thr lie Ala Thr Ala Gin His Glu Asp Asp Tyr Ala Gin Leu 
360 365 370 

tgc ttc cgc gtt ttt tgt gag aaa gtg tgg ctg tgt gag get gat ctg 1267 
Cys Phe Arg Val Phe Cys Glu Lys Val Trp Leu Cys Glu Ala Asp Leu 
375 380 385 

cac gca gcg ate agt get tat gcg get cat gat tta act get gcg att 1315 
His Ala Ala lie Ser Ala Tyr Ala Ala His Asp Leu Thr Ala Ala lie 
390 395 400 405 

ttg cag cat get get gat tec acc ccg ctt age agg cgt gat caa gat 1363 
Leu Gin His Ala Ala Asp Ser Thr Pro Leu Ser Arg Arg Asp Gin Asp 
410 415 420 

gag gtc act gee ctt ccg gag ctg gta ttg ggg get acc gee cgc ate 1411 
Glu Val Thr Ala Leu Pro Glu Leu Val Leu Gly Ala Thr Ala Arg lie 
425 430 435 

tta ggt gag gtt aaa get gcg gaa ttt ate age cat gca ctg get gee 1459 
Leu Gly Glu Val Lys Ala Ala Glu Phe lie Ser His Ala Leu Ala Ala 
440 445 450 

atg gca ttt gtg cgc gcg gaa tac ggc aaa gtt gee gee tgg ggt gee 1507 
Met Ala Phe Val Arg Ala Glu Tyr Gly Lys Val Ala Ala Trp Gly Ala 
455 460 465 

aag cgc eta cct ggc gtc gaa acg cat ctt tgg gtg cgc gag gtc tec 1555 
Lys Arg Leu Pro Gly Val Glu Thr His Leu Trp Val Arg Glu Val Ser 
470 475 480 485 

cgc att gac cgc gee ctg ggg gtt ggg gat gaa caa tec atg ttt cgc 1603 
Arg lie Asp Arg Ala Leu Gly Val Gly Asp Glu Gin Ser Met Phe Arg 
490 495 500 

tgg tec gat gat ggc ccg gca gaa gat gec aat acc caa caa tgg ttg 1651 
Trp Ser Asp Asp Gly Pro Ala Glu Asp Ala Asn Thr Gin Gin Trp Leu 
505 510 515 

ccg gcg tgt tat tgc cgc agt tgt ggc cgt tec ggc tgg atg gtc age 1699 
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Pro Ala Cys Tyr Cys Arg Ser Cys Gly Arg Ser Gly Trp Met Val Ser 
520 525 530 

ctg gaa caa ggc acc aat ate ccg gtg ttg gaa gaa caa aaa att cgc 1747 

Leu Glu Gin Gly Thr Asn lie Pro Val Leu Glu Glu Gin Lys lie Arg 
535 540 545 

etc aac tec ttt gaa caa ccc cat aaa caa aga gcg ctt etc gac gee 1795 

Leu Asn Ser Phe Glu Gin Pro His Lys Gin Arg Ala Leu Leu Asp Ala 
550 555 560 1 565 

acc tct gag cag cgc gca gee att gag cag ggg cgc age gtt get ggg 1843 

Thr Ser Glu Gin Arg Ala Ala lie Glu Gin Gly Arg Ser Val Ala Gly 

570 575 580 

ccg cga gga gtt gat ggc acc tea gca gtg ctg tgg ttc cat age gee 1891 

Pro Arg Gly Val Asp Gly Thr Ser Ala Val Leu Trp Phe His Ser Ala 
585 590 595 

age aat gaa etc age acg cgc caa ccc age cca gaa gaa gaa caa tea 1939 

Ser Asn Glu Leu Ser Thr Arg Gin Pro Ser Pro Glu Glu Glu Gin Ser 
600 605 610 

ggt tct tct ate gca gtg etc acc cac ttt ggc cct gag gca gac gat 1987 

Gly Ser Ser lie Ala Val Leu Thr His Phe Gly Pro Glu Ala Asp Asp 
615 620 625 

etc tec gee aaa cag acc tgc cct tec tgt ggt gat gtt gat tec ate 2035 

Leu Ser Ala Lys Gin Thr Cys Pro Ser Cys Gly Asp Val Asp Ser lie 
630 635 640 645 

cgt tat ate gga teg gga ate tct acc ctg etc tct gtc tea etc tec 2083 

Arg Tyr lie Gly Ser Gly lie Ser Thr Leu Leu Ser Val Ser Leu Ser 

650 655 660 

aat ctt ttt ggt atg gee gat ttg gat age get gag aaa aag acg ctg 2131 

Asn Leu Phe Gly Met Ala Asp Leu Asp Ser Ala Glu Lys Lys Thr Leu 
665 670 675 

gtc ttt gee gat tec gtg caa gat gee gcg cac cgc gee ggg tac gtc 2179 

Val Phe Ala Asp Ser Val Gin Asp Ala Ala His Arg Ala Gly Tyr Val 
680 685 690 

caa gca cgt tec cgc get ttt gee ctt cgt acc tat acc egg cgc gca 2227 

Gin Ala Arg Ser Arg Ala Phe Ala Leu Arg Thr Tyr Thr Arg Arg Ala 
695 700 705 

gtg ggt gat aat gaa gtc acc ttg cca tea ate tec egg gcg ctg atg 2275 

Val Gly Asp Asn Glu Val Thr Leu Pro Ser lie Ser Arg Ala Leu Met 
710 715 720 725 

"gat aac gec acc tct ggg cgc acc cgt tat gag etc eta ccc cct gac 2323 

Asp Asn Ala Thr Ser Gly Arg Thr Arg Tyr Glu Leu Leu Pro Pro Asp 

730 735 740 

ctg acc gat ctt gat att tac aaa cct tat tgg cac ccc gat gee age 2371 

Leu Thr Asp Leu Asp lie Tyr Lys Pro Tyr Trp His Pro Asp Ala Ser 
745 750 755 

aag get gag cgc cgt gag gee tec cgc aat gtg cat aaa cgt tta agt 2419 

Lys Ala Glu Arg Arg Glu Ala Ser Arg Asn Val His Lys Arg Leu Ser 
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760 765 770 

ttt gat etc gec etc gag ttt gga caa cgc get gat eta ccc cgt tec 

Phe Asp Leu Ala Leu Glu Phe Gly Gin Arg Ala Asp Leu Pro Arg Ser 
775 780 785 



gtt gca ttg tec gcg get gee gaa gca ctt tat gee ate gaa gtt ccc 
Val Ala Leu Ser Ala Ala Ala Glu Ala Leu Tyr Ala lie Glu Val Pro 
810 815 820 



gee ctg gaa ctt ttg cgc gee cgc ggg ggc ate aac cat gag tgg ttt 
Ala Leu Glu Leu Leu Arg Ala Arg Gly Gly lie Asn His Glu Trp Phe 
840 845 850 



2467 



ctt gcg ctg ace ggc get ttg agt get ttt gtg gat ttg ccc aaa ggt 2515 
Leu Ala Leu Thr Gly Ala Leu Ser Ala Phe Val Asp Leu Pro Lys Gly 
790 795 800 805 



2563 



acc tta gat att gag gat gag aac ctg cga ctg cgc tgg gtg caa ggt 2611 
Thr Leu Asp lie Glu Asp Glu Asn Leu Arg Leu Arg Trp Val Gin Gly 
825 830 835 



2659 



ggc gec tac ctg cgc acc gat ggc aac ccc tat atg ctt aac cgc cgc 2707 
Gly Ala Tyr Leu Arg Thr Asp Gly Asn Pro Tyr Met Leu Asn Arg Arg 
855 860 865 

caa gec cgc get gag ggc att ccc ggt ttt gtc cgc ggt ggt gca cct 2755 
Gin Ala Arg Ala Glu Gly lie Pro Gly Phe Val Arg Gly Gly Ala Pro 
870 875 880 885 

gaa ttc cca cgt gta ggt tec gca ctt tec gga tec ctg cgt tec age 2803 
Glu Phe Pro Arg Val Gly Ser Ala Leu Ser Gly Ser Leu Arg Ser Ser 
890 895 900 

acc ggc acc acc ccg ctt ggt age ccg cgc gga cgt tat gcg tec tgg 2851 
Thr Gly Thr Thr Pro Leu Gly Ser Pro Arg Gly Arg Tyr Ala Ser Trp 
905 910 915 

acc teg cag gtg ctt ggc ate age acc cac gat gec gee acc gee ate 2899 
Thr Ser Gin Val Leu Gly lie Ser Thr His Asp Ala Ala Thr Ala lie 
920 925 930 

aca aag ctt ttc gac get tta age aac cgc age att etc tec tea ata 2947 
Thr Lys Leu Phe Asp Ala Leu Ser Asn Arg Ser lie Leu Ser Ser lie 
935 940 945 

tct acc gac age ggc gga aaa ate tac tgc etc gag gee gaa cgc ate 2995 
Ser Thr Asp Ser Gly Gly Lys lie Tyr Cys Leu Glu Ala Glu Arg lie 
950 955 960 965 

cgt att ttt age gaa gac cat ccc gaa gtt ctg gaa tgc age gtg tgc 3043 
Arg lie Phe Ser Glu Asp His Pro Glu Val Leu Glu Cys Ser Val Cys 
970 975 980 

cat gec caa act ggt gta act gat cat gtg cgt gac ttc ctt gat ggc 3091 
His Ala Gin Thr Gly Val Thr Asp His Val Arg Asp Phe Leu Asp Gly 
985 990 995 

get ccg tgt ttt age cct agt tgt ggg ggc gtt etc cat ate gag gaa 3139 
Ala Pro Cys Phe Ser Pro Ser Cys Gly Gly Val Leu His lie Glu Glu 
1000 1005 1010 
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gta gaa gac aac tac tac cgc agg ctt tat tec gca att gaa ccg cgc 3187 
Val Glu Asp Asn Tyr Tyr Arg Arg Leu Tyr Ser Ala He Glu Pro Arg 
1015 1020 1025 

act gtc att gec cgc gag cac acc age atg etc aag aaa aaa gac cgc 3235 
Thr Val He Ala Arg Glu His Thr Ser Met Leu Lys Lys Lys Asp Arg 
1030 1035 1040 1045 

etc gca etc gaa caa tec ttt aga ggt gga gaa ggc teg gec aaa caa 3283 
Leu Ala Leu Glu Gin Ser Phe Arg Gly Gly Glu Gly Ser Ala Lys Gin 
1050 1055 1060 

tec ccc gat gcg ccc aat gtg ttg gta get acg cca acg ctg gaa atg 3331 
Ser Pro Asp Ala Pro Asn Val Leu Val Ala Thr Pro Thr Leu Glu Met 
1065 1070 1075 

ggt att gac ate ggc gat etc tec acc gtg atg ctt gcg tct ttg cca 3379 
Gly He Asp He Gly Asp Leu Ser Thr Val Met Leu Ala Ser Leu Pro 
1080 1085 1090 

aca tea gtg gec agt tat gta cag cgt gtt ggt cgt gee ggg cgc etc 3427 
Thr Ser Val Ala Ser Tyr Val Gin Arg Val Gly Arg Ala Gly Arg Leu 
1095 1100 1105 

age gga aac teg ttg gta etc gee gtg gtg cgt ggc cgc ggt gtc aca 3475 
Ser Gly Asn Ser Leu Val Leu Ala Val Val Arg Gly Arg Gly Val Thr 
1110 1115 1120 1125 

ttg cct cgt ctt aac caa ccg etc tec atg ate aag gga get att acc 3523 
Leu Pro Arg Leu Asn Gin Pro Leu Ser Met He Lys Gly Ala He Thr 
1130 1135 1140 

cca cca gtt gcg tat ctt tec gee agt gaa ate ttg cac cgc caa ttc 3571 
Pro Pro Val Ala Tyr Leu Ser Ala Ser Glu He Leu His Arg Gin Phe 
1145 1150 1155 

ttg gca tat gtg ate gac tgc tta gat act cgc gee gaa ctg cca aaa 3619 
Leu Ala Tyr Val He Asp Cys Leu Asp Thr Arg Ala Glu Leu Pro Lys 
1160 1165 1170 

etc gaa aca gca att gat gtt ttt gat aat gee gec gga aaa aca cct 3667 
Leu Glu Thr Ala He Asp Val Phe Asp Asn Ala Ala Gly Lys Thr Pro 
1175 1180 1185 

ttg gtt gca tta etc aaa gcg cag att cac gca ggc eta gat cct ttg 3715 
Leu Val Ala Leu Leu Lys Ala Gin He His Ala Gly Leu Asp Pro Leu 
1190 1195 1200 1205 

ctg gag gaa ttt gta cgc acc etc aac atg caa ate age att gat aat 3763 
Leu Glu Glu Phe Val Arg Thr Leu Asn Met Gin He Ser He Asp Asn 
1210 1215 1220 

att ttc gaa ctg cgc act tgg gca tct gga aat age aca gac tec etc 3811 
He Phe Glu Leu Arg Thr Trp Ala Ser Gly Asn Ser Thr Asp Ser Leu 
1225 1230 1235 

etc gcg ctg ctg gaa acc tec caa aaa gag tgg atg gaa gaa cgc cgc 3859 
Leu Ala Leu Leu Glu Thr Ser Gin Lys Glu Trp Met Glu Glu Arg Arg 
1240 1245 1250 



ATTORNEY DOCKET NO.: BGM30CP 220 



age ctt acc gcg egg egg gga gaa etc gaa aaa ate ttt gac aaa eta 3907 

Ser Leu Thr Ala Arg Arg Gly Glu Leu Glu Lys lie Phe Asp Lys Leu 
1255 1260 1265 

gat gcg cgc aat gat gca cat gat gaa gag eta aag gaa gaa aaa cgt 3955 

Asp Ala Arg Asn Asp Ala His Asp Glu Glu Leu Lys Glu Glu Lys Arg 

1270 1275 1280 1285 

aaa acc gca get tec ctt aaa gec gtc aaa ctt caa ate cgt gat eta 4003 

Lys Thr Ala Ala Ser Leu Lys Ala Val Lys Leu Gin lie Arg Asp Leu 
1290 1295 1300 

ctt ggt gaa ttc tgg ate get get ttg gag cgt tat ggt etc ctg' ccc 4051 
Leu Gly Glu Phe Trp lie Ala Ala Leu Glu Arg Tyr Gly Leu Leu Pro 
1305 1310 1315 

aac ttc acc ctg gtt gat gat tec gta gaa ctt aat gtg gcg gtt act 4099 

Asn Phe Thr Leu Val Asp Asp Ser Val Glu Leu Asn Val Ala Val Thr 
1320 1325 1330 

teg ttc aac ccc cag gaa gtg gaa ttt gat acc aag aat cat gee tac 4147 

Ser Phe Asn Pro Gin Glu Val Glu Phe Asp Thr Lys Asn His Ala Tyr 
1335 1340 1345 

teg cgt ggg ate tct gca gcg ctt ttt gag etc get ccc ggt gcg acc 4195 

Ser Arg Gly lie Ser Ala Ala Leu Phe Glu Leu Ala Pro Gly Ala Thr 

1350 1355 1360 1365 

ttt tat gee caa gga att get gee aaa gtt gat tec att gag att ggt 4243 

Phe Tyr Ala Gin Gly lie Ala Ala Lys Val Asp Ser lie Glu lie Gly 
1370 1375 1380 

gaa cat ggc tct gee att gag caa tgg egg ttg tgc ccc gtg tgc teg 4291 

Glu His Gly Ser Ala lie Glu Gin Trp Arg Leu Cys Pro Val Cys Ser 
1385 1390 1395 

cac tec gaa ate etc cag ccg ggt gtc tct aca ccg gga teg tgt cct 4339 

His Ser Glu lie Leu Gin Pro Gly Val Ser Thr .Pro Gly Ser Cys Pro 
1400 1405 1410 

acc tgt ggc tec ccc gee ttt gee gat aag gga caa ate eta gag gta 4387 

Thr Cys Gly Ser Pro Ala Phe Ala Asp Lys Gly Gin lie Leu Glu Val 
1415 1420 1425 

gtg caa atg cgt aag gtt tec tec gca gtg gag aaa act cgc get gee 4435 

Val Gin Met Arg Lys Val Ser Ser Ala Val Glu Lys Thr Arg Ala Ala 

1430 1435 1440 1445 

att age gat gac cgt gaa gat cgc ttt age acc cgc ttt aac cag cac 4483 

lie Ser Asp Asp Arg Glu Asp Arg Phe Ser Thr Arg Phe Asn Gin His 
1450 1455 1460 

gtc age ttt gtc gtt cca cca gat ggc cat gga aaa tec tgg tat ttg 4531 

Val Ser Phe Val Val Pro Pro Asp Gly His Gly Lys Ser Trp Tyr Leu 
1465 1470 1475 

aat gat ggt ttt ggc att gag cat ctg ccc aag gtg gaa tta cgc tgg 4579 

Asn Asp Gly Phe Gly lie Glu His Leu Pro Lys Val Glu Leu Arg Trp 
1480 1485 1490 

ctg aac tta gga att ggc aat ggc caa aag cgt egg etc ggt ggc ttt 4 627 



ATTORNEY DOCKET NO. : BGI- 1 30CP 22 1 



Leu Asn Leu Gly lie Gly Asn Gly Gin Lys Arg Arg Leu Gly Gly Phe 
1495 1500 1505 

gaa gtc acc age cca eta ttt aat gtg tge cgc cac tgt gga cat tta 4675 
Glu Val Thr Ser Pro Leu Phe Asn Val Cys Arg His Cys Gly His Leu 
1510 1515 1520 1525 

gat tec gag gca gga get aac tea cgc tgg gat cac cga ccc tgg tgc 4723 
Asp Ser Glu Ala Gly Ala Asn Ser Arg Trp Asp His Arg Pro Trp Cys 
1530 1535 1540 

cca cac cgt tat gag caa aaa gaa gat acc gta tct ttc get ttg ggt 4771 
Pro His Arg Tyr Glu Gin Lys Glu Asp Thr Val Ser Phe Ala Leu Gly 
1545 1550 1555 

cgt act ctt aaa acc caa ggc gtg etc atg ctg ctg ccc gaa tat ttt 4819 
Arg Thr Leu Lys Thr Gin Gly Val Leu Met Leu Leu Pro Glu Tyr Phe 
1560 1565 1570 

ggc agt gaa gec gat tct atg gtg gta acc age etc att get get ate 4867 
Gly Ser Glu Ala Asp Ser Met Val Val Thr Ser Leu lie Ala Ala lie 
1575 1580 1585 

aaa tta gga ttt cgt gag gtg ttg ggt ggc gat cct gac cac ctg gat 4 915 
Lys Leu Gly Phe Arg Glu Val Leu Gly Gly Asp Pro Asp His Leu Asp 
1590 1595 1600 1605 

gtc acc agt gtg cag gtc ccc cgt act tct ggc gat ggt gca ctt gat 4 963 
Val Thr Ser Val Gin Val Pro Arg Thr Ser Gly Asp Gly Ala Leu Asp 
1610 1615 1620 

gec ctt ttg ctg cac gat cag gtt cca gga ggc aca ggt tat ctt aac 5011 
Ala Leu Leu Leu His Asp Gin Val Pro Gly Gly Thr Gly Tyr Leu Asn 
1625 1630 1635 

caa ttt gee gat cct aca aag gtt cct gaa ctt att tec cga get tgg 5059 
Gin Phe Ala Asp Pro Thr Lys Val Pro Glu Leu lie Ser Arg Ala Trp 
1640 1645 1650 

gag egg gtg tct agg tgc caa tgc cag tat gat gaa acg ctg gee tgc 5107 
Glu Arg Val Ser Arg Cys Gin Cys Gin Tyr Asp Glu Thr Leu Ala Cys 
1655 1660 1665 

cca gaa tgt ttg ttg cct tat acc cgc act gac acg etc etc cat act 5155 
Pro Glu Cys Leu Leu Pro Tyr Thr Arg Thr Asp Thr Leu Leu His Thr 
1670 1675 1680 1685 

ttc cgc gca act gca gaa aaa tec ttg cgc gca att ttg etc aat age 5203 
Phe Arg Ala Thr Ala Glu Lys Ser Leu Arg Ala lie Leu Leu Asn Ser 
1690 1695 1700 

teg cgc ccc gaa gaa ate act gac ctt tct gca gta ccg gac tgg act 5251 
Ser Arg Pro Glu Glu He Thr Asp Leu Ser Ala Val Pro Asp Trp Thr 
1705 1710 1715 

ttc ttg gaa aag cgc cca gag aac act ctt ggc tct cag ttg gaa ctg 5299 
Phe Leu Glu Lys Arg Pro Glu Asn Thr Leu Gly Ser Gin Leu Glu Leu 
1720 1725 1730 

cgt ttc cgc gtg atg ctg cga cgc gee tta aaa aat cgc cat gee aaa 5347 
Arg Phe Arg Val Met Leu Arg Arg Ala Leu Lys Asn Arg His Ala Lys 
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1735 1740 1745 

ctt gtg gac cgc gtc aac ggc tea aac tct tat gtg gat att gag atg 5395 
Leu Val Asp Arg Val Asn Gly Ser Asn Ser Tyr Val Asp lie Glu Met 
1750 1755 1760 1765 

age tec ggt gtg cgc tgg egg atg age gaa caa gtt gat cgt gga tat 5443 
Ser Ser Gly Val Arg Trp Arg Met Ser Glu Gin Val Asp Arg Gly Tyr 
1770 1775 1780 

aca cgc cct gat ttc tgg ttt gaa ccg etc aac ggc aac tat ccc acc 54 91 
Thr Arg Pro Asp Phe Trp Phe Glu Pro Leu Asn Gly Asn Tyr Pro Thr 
1785 1790 1795 

gtg get gtt ttt acc gat ggc get gcg ttc cat ate tct tea get aac 5539 
Val Ala Val Phe Thr Asp Gly Ala Ala Phe His lie Ser Ser Ala Asn 
1800 1805 1810 

tac cgt ctt gat ggc gat att cag aaa egg atg aaa eta gcg etc gat 5587 
Tyr Arg Leu Asp Gly Asp lie Gin Lys Arg Met Lys Leu Ala Leu Asp 
1815 1820 1825 

cca gac aat att ttg ccg tgg aat ate act age tta gac etc gac cgc 5635 
Pro Asp Asn lie Leu Pro Trp Asn lie Thr Ser Leu Asp Leu Asp Arg 
1830 1835 1840 1845 

ttt agt aat ccc get gca caa ggt gag gaa cca gca tgg ttt age ccc 5683 
Phe Ser Asn Pro Ala Ala Gin Gly Glu Glu Pro Ala Trp Phe Ser Pro 
1850 1855 I860 

ate ggc agg cag etc age aaa gca aat ttg att ctt gat cca caa tea 5731 
lie Gly Arg Gin Leu Ser Lys Ala Asn Leu lie Leu Asp Pro Gin Ser 
1865 1870 1875 

act gca etc ctg gca gca acg cct atg gat caa etc ttg gca ttt tta 5779 
Thr Ala Leu Leu Ala Ala Thr Pro Met Asp Gin Leu Leu Ala Phe Leu 
1880 1885 1890 

gat aat ccc gcg gca tec teg tgg aag gag ttt get cat ate get get 5827 
Asp Asn Pro Ala Ala Ser Ser Trp Lys Glu Phe Ala His lie Ala Ala 
1895 1900 1905 

get cac atg ctt ggg cat aat cca caa aaa aat ggc gac gga att gtt 5875 
Ala His Met Leu Gly His Asn Pro Gin Lys Asn Gly Asp Gly lie Val 
1910 1915 1920 1925 

ggt acc ttc cgc aat aag att tec ttg egg gee acc atg gtt aat egg 5923 
. Gly Thr Phe Arg Asn Lys lie Ser Leu Arg Ala Thr Met Val Asn Arg 
1930 1935 1940 

gaa ctg cgc gee cgc caa ttg tgg ctt get ccc acc act cca gaa gag 5971 
Glu Leu Arg Ala Arg Gin Leu Trp Leu Ala Pro Thr Thr Pro Glu Glu 
1945 1950 1955 

ctg gaa gtg gat acc tgg act gee ttc etc aat ttg gee aac etc atg 6019 
Leu Glu Val Asp Thr Trp Thr Ala Phe Leu Asn Leu Ala Asn Leu Met 
1960 1965 1970 

tgg ctg gca ccg gaa tec gta tac gta age act aat ggt tea ccg cat 6067 
Trp Leu Ala Pro Glu Ser Val Tyr Val Ser Thr Asn Gly Ser Pro His 
1975 1980 1985 
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aaa att gat att gtg cct get cca gca get ccg ctt gtt gtt gaa gtt 6115 

Lys lie Asp lie Val Pro Ala Pro Ala Ala Pro Leu Val Val Glu Val 

1990 1995 2000 2005 

cct gaa ttg tgg get ccc ate ttg gat ggc ttt ace gee gat gaa gat 6163 

Pro Glu Leu Trp Ala Pro lie Leu Asp Gly Phe Thr Ala Asp Glu Asp 
2010 2015 2020 

gaa gaa gee gaa ggc get ttg cag ate ttg get aag gaa cat 'gee ctg 6211 

Glu Glu Ala Glu Gly Ala Leu Gin lie Leu Ala Lys Glu His Ala Leu 
2025 2030 2035 

gtt cca gag ace ace ggt gat gag etc teg agt att cct acg att get 6259 

Val Pro Glu Thr Thr Gly Asp Glu Leu Ser Ser lie Pro Thr lie Ala 
2040 2045 2050 

acg tgg ccg agt gtc aag ate get ttg etc tat gaa tct gat ccc gat 6307 

Thr Trp Pro Ser Val Lys lie Ala Leu Leu Tyr Glu Ser Asp Pro Asp 
2055 2060 2065 

gag cct ttg gag gat gat etc aaa get gaa ggt tgg acg ctg ctt ttt 6355 

Glu Pro Leu Glu Asp Asp Leu Lys Ala Glu Gly Trp Thr Leu Leu Phe 

2070 2075 2080 2085 

gca aat gac etc gag ace tec gat att ccc get gee ctt cgt ccc 6400 

Ala Asn Asp Leu Glu Thr Ser Asp lie Pro Ala Ala Leu Arg Pro 
2090 2095 2100 

tagtacaccc aaagtttatg aaa 6423 



<210> 98 
<211> 2100 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Met Ser Ser Leu lie Pro Val His Ala Ala Gly Ser lie Gin Glu Gly 
15 10 15 

lie Thr Glu Tyr Leu Thr Thr Ser Phe Ser Leu Ala Asp Lys Gin Val 
20 25 30 

Ala Thr Glu Leu Lys Arg Phe Leu Gly His Gly Asp Ser Gly Met Phe 
35 40 45 

His Gly Pro Tyr Val Arg Ala Arg Leu Pro Tyr Ala Gin Ala Gin Glu 
50 55 60 

Trp Glu Asn Val Leu Ser Trp Leu Pro Glu Asn Phe Val Pro Tyr His 
65 70 75 80 

His Gin Lys Ala Ala Phe Gin Arg Leu Ser Ser Leu Asp Asn Arg Gly 
85 90 95 

Lys Asp Arg Arg Pro Asp Pro Thr Leu Val Val Thr Gly Thr Gly Ser 
100 105 110 



Gly Lys Thr Glu Ser Phe Leu Tyr Pro lie Leu Asp His Ala Leu Arg 
115 120 125 
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Leu Arg Lys Arg 
130 

Met Asn Ala Leu 
145 

His Asn Asn Pro 



Glu Ala Lys Gly 
180 

Asp Pro Gin Ala 
195 

Tyr Lys Met Leu 
210 

Trp Gin Lys Ser 
225 

His Thr Tyr Asp 



Arg Leu Gly Leu 
260 

Asp Ser Ala Met 
275 

Ser Ala Thr Leu 
290 

Ala Tyr Thr lie 
305 

Glu Thr Arg Leu 



Phe Gly Ala Pro 
340 

Asp He Glu Val 
355 

Asp Tyr Ala Gin 
370 

Cys Glu Ala Asp 
385 

Leu Thr Ala Ala 



Arg Arg Asp Gin 
420 

Ala Thr Ala Arg 
435 



Gly Gin Gin Gly 
135 

Ala Asn Asp Gin 
150 

Ala Leu Lys Gly 
165 

Asn Arg Thr Gin 



Met Arg Val Ser 
200 

Asp Gin Leu Leu 
215 

Ala Thr Ser Leu 
230 

Gly Ala Gin Gly 
245 

Met Leu Lys Ser 



His Arg Pro Leu 
280 

Gly Ser Gly Asp 
295 

Phe Gly Glu Arg 
310 

Glu Leu Asp Gin 
325 

Ala Val Ser Glu 



Val Leu Asp Thr 
360 

Leu Cys Phe Arg 
375 

Leu His Ala Ala 
390 

He Leu Gin His 
405 

Asp Glu Val Thr 



He Leu Gly Glu 
440 



He Lys Ala Leu 
140 

Ala Asp Arg Leu 
155 

Val Thr Ala Gly 
170 

Met, Gly Glu Arg 
185 

Pro Pro Asp He 



Leu Arg Ser Val 
220 

Gin Tyr Leu Val 
235 

Thr Asp Val Ala 
250 

Gin Gin Pro Ala 
265 

Gly He lie Thr 



Ser Gly Ser Pro 
300 

Phe Pro Ala Asp 
315 

Trp Arg Ala Glu 
330 

Pro Arg Glu Leu 
345 

He Ala Thr Ala 



Val Phe Cys Glu 
380 

He Ser Ala Tyr 
• 395 

Ala Ala Asp Ser 
410 

Ala Leu Pro Glu 
425 

Val Lys Ala Ala 



Leu Leu Tyr Pro 



Ala Arg Leu He 
160 

He Tyr Thr Gly 
175 

Glu Leu He Asn 
190 

Leu Leu Thr Asn 
205 

Asp Arg Glu Met 



Leu Asp Glu Phe 
240 

Leu Leu Leu Arg 
255 

Asn Phe Leu Asp 
270 

Pro Val Ala Thr 
285 

Met Leu Asp Phe 



Ala He Val Gly 
320 

He Ala Gin Asn 
335 

Pro Thr Val Glu 
350 

Gin His Glu Asp 
365 

Lys Val Trp Leu 



Ala Ala His Asp 
400 

Thr Pro Leu Ser 
415 

Leu Val Leu Gly 
430 

Glu Phe He Ser 
445 
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His Ala Leu Ala 
450 

Ala Ala Trp Gly 
465 

Val Arg Glu Val 



Gin Ser Met Phe 
500 

Thr Gin Gin Trp 
515 

Gly Trp Met Val 
530 

Glu Gin Lys lie 
545 

Ala Leu Leu Asp 



Arg Ser Val Ala 
580 

Trp Phe His Ser 
595 

Glu Glu Glu Gin 
610 

Pro Glu Ala Asp 
625 

Asp Val Asp Ser 



Ser Val Ser Leu 
660 

Glu Lys Lys Thr 
675 

Arg Ala Gly Tyr 
690 

Tyr Thr Arg Arg 
705 

Ser Arg Ala Leu 



Leu Leu Pro Pro 
740 

His Pro Asp Ala 
755 



Ala Met Ala Phe 
455 

Ala Lys Arg Leu 
470 

Ser Arg lie Asp 
485 

Arg Trp Ser Asp 



Leu Pro Ala Cys 
520 

Ser Leu Glu Gin 
535 

Arg Leu Asn Ser 
550 

Ala Thr Ser Glu 
565 

Gly Pro Arg Gly 



Ala Ser Asn Glu 
600 

Ser Gly Ser Ser 
615 

Asp Leu Ser Ala 
630 

lie Arg Tyr lie 
645 

Ser Asn Leu Phe 



Leu Val Phe Ala 
680 

Val Gin Ala Arg 
695 

Ala Val Gly Asp 
710 

Met Asp Asn Ala 
725 

Asp Leu Thr Asp 



Ser Lys Ala Glu 
760 



Val Arg Ala Glu 
460 

Pro Gly Val Glu 
475 

Arg Ala Leu Gly 
490 

Asp Gly Pro Ala 
505 

Tyr Cys Arg Ser 



Gly Thr Asn lie 
540 

Phe Glu Gin Pro 
555 

Gin Arg Ala Ala 
570 

Val Asp Gly Thr 
585 

Leu Ser Thr Arg 



lie Ala Val Leu 
620 

Lys Gin Thr Cys 
635 

Gly Ser Gly lie 
650 

Gly Met Ala Asp 
665 

Asp Ser Val Gin 



Ser Arg Ala Phe 
700 

Asn Glu Val Thr 
715 

Thr Ser Gly Arg 
730 

Leu Asp lie Tyr 
745 

Arg Arg Glu Ala 



Tyr Gly Lys Val 



Thr His Leu Trp 
480 

Val Gly Asp Glu 
495 

Glu Asp Ala Asn 
510 

Cys Gly Arg Ser 
525 

Pro Val Leu Glu 



His Lys Gin Arg 
560 

lie Glu Gin Gly 
575 

Ser Ala Val Leu 
590 

Gin Pro Ser Pro 
605 

Thr His Phe Gly 



Pro Ser Cys Gly 
640 

Ser Thr Leu Leu 
655 

Leu Asp Ser Ala 
670 

Asp Ala Ala His 
685 

Ala Leu Arg Thr 



Leu Pro Ser lie 
720 

Thr Arg Tyr Glu 
735 

Lys Pro Tyr Trp 
750 

Ser Arg Asn Val 
765 



His Lys Arg Leu Ser Phe Asp Leu Ala Leu Glu Phe Gly Gin Arg Ala 
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770 775 780 

Asp Leu Pro Arg Ser Leu Ala Leu Thr Gly Ala Leu Ser Ala Phe Val 
785 790 795 800 

Asp Leu Pro Lys Gly Val Ala Leu Ser Ala Ala Ala Glu Ala Leu Tyr 
805 810 815 

Ala lie Glu Val Pro Thr Leu Asp lie Glu Asp Glu Asn Leu Arg Leu 
820 825 830 

Arg Trp Val Gin Gly Ala Leu Glu Leu Leu Arg Ala Arg Gly Gly lie 
835 840 845 

Asn His Glu Trp Phe Gly Ala Tyr Leu Arg Thr Asp Gly Asn Pro Tyr 
850 855 860 

Met Leu Asn Arg Arg Gin Ala Arg Ala Glu Gly lie Pro Gly Phe Val 
865 870 875 880 

Arg Gly Gly Ala Pro Glu Phe Pro Arg Val Gly Ser Ala Leu Ser Gly 
885 890 895 

Ser Leu Arg Ser Ser Thr Gly Thr Thr Pro Leu Gly Ser Pro Arg Gly 
900 905 910 

Arg Tyr Ala Ser Trp Thr Ser Gin Val Leu Gly lie Ser Thr His Asp 
915 920 925 

Ala Ala Thr Ala lie Thr Lys Leu Phe Asp Ala Leu Ser Asn Arg Ser 
930 935 940 

lie Leu Ser Ser 'lie Ser Thr Asp Ser Gly Gly Lys lie Tyr Cys Leu 
945 950 955 960 

Glu Ala Glu Arg lie Arg lie Phe Ser Glu Asp His Pro Glu Val Leu 
965 970 975 

Glu Cys Ser Val Cys His Ala Gin Thr Gly Val Thr Asp His Val Arg 
980 985 990 

Asp Phe Leu Asp Gly Ala Pro Cys Phe Ser Pro Ser Cys Gly Gly Val 
995 1000 1005 

Leu His lie Glu Glu Val Glu Asp Asn Tyr Tyr Arg Arg Leu Tyr Ser 
1010 1015 1020 

Ala lie Glu Pro Arg Thr Val lie Ala Arg Glu His Thr Ser Met Leu 
1025 1030 1035 1040 

Lys Lys Lys Asp Arg Leu Ala Leu Glu Gin Ser Phe Arg Gly Gly Glu 
1045 1050 1055 

Gly Ser Ala Lys Gin Ser Pro Asp Ala Pro Asn Val Leu Val Ala Thr 
1060 1065 1070 

Pro Thr Leu Glu Met Gly lie Asp lie Gly Asp Leu Ser Thr Val Met 
1075 1080 1085 



Leu Ala Ser Leu Pro Thr Ser Val Ala Ser Tyr Val Gin Arg Val Gly 
1090 1095 1100 
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Arg Ala Gly Arg Leu Ser Gly Asn Ser Leu Val Leu Ala Val Val Arg 
1105 1110 1115 1120 

Gly Arg Gly Val Thr Leu Pro Arg Leu Asn Gin Pro Leu Ser Met. lie 
1125 1130 .1135 

Lys Gly Ala lie Thr Pro Pro Val Ala Tyr Leu Ser Ala Ser Glu lie 
1140 1145 1150 

Leu His Arg Gin Phe Leu Ala Tyr Val lie Asp Cys Leu Asp Thr Arg 
1155 1160 1165 

Ala Glu Leu Pro Lys Leu Glu Thr Ala lie Asp Val Phe Asp. Asn Ala 
1170 1175 1180 

Ala Gly Lys Thr Pro Leu Val Ala Leu Leu Lys Ala Gin lie His Ala 
1185 1190 1195 1200 

Gly Leu Asp Pro Leu Leu Glu Glu Phe Val Arg Thr Leu Asn Met Gin 
1205 1210 1215 

lie Ser lie Asp Asn lie Phe Glu Leu Arg Thr Trp Ala Ser Gly Asn 
1220 1225 1230 

Ser Thr Asp Ser Leu Leu Ala Leu Leu Glu Thr Ser Gin Lys Glu Trp 
1235 1240 1245 

Met Glu Glu Arg Arg Ser Leu Thr Ala Arg Arg Gly Glu Leu Glu Lys 
1250 1255 1260 

He Phe Asp Lys Leu Asp Ala Arg Asn Asp Ala His Asp Glu Glu Leu 
1265 1270 1275 1280 

Lys Glu Glu Lys Arg Lys Thr Ala Ala Ser Leu Lys Ala Val Lys Leu 
1285 1290 1295 

Gin He Arg Asp Leu Leu Gly Glu Phe Trp He Ala Ala Leu Glu Arg 
1300 1305 1310 

Tyr Gly Leu Leu Pro Asn Phe Thr Leu Val Asp Asp Ser Val Glu Leu ■ 
1315 1320 1325 

Asn Val Ala Val Thr Ser Phe Asn Pro Gin Glu Val Glu Phe Asp Thr 
1330 1335 1340 

Lys Asn His Ala Tyr Ser Arg Gly He Ser Ala Ala Leu Phe Glu Leu 
1345 1350. 1355 1360 

Ala Pro Gly Ala Thr Phe Tyr Ala Gin Gly He Ala Ala Lys Val Asp 
1365 1370 1375 

Ser He Glu He Gly Glu His Gly Ser Ala He Glu Gin Trp Arg Leu 
1380 1385 1390 

Cys Pro Val Cys Ser His Ser Glu He Leu Gin Pro Gly Val Ser Thr 
1395 1400 1405 



Pro Gly Ser Cys Pro Thr Cys Gly Ser Pro Ala Phe Ala Asp Lys Gly 
1410 1415 1420 
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Gin lie Leu Glu Val Val Gin Met Arg Lys Val Ser Ser Ala Val Glu 
1425 1430 1435 1440 

Lys Thr Arg Ala Ala lie Ser Asp Asp Arg Glu Asp Arg Phe Ser Thr 
1445 1450 1455 

Arg Phe Asn Gin His Val Ser Phe Val Val Pro Pro Asp Gly His Gly 
1460 1465 1470 

Lys Ser Trp Tyr Leu Asn Asp Gly Phe Gly lie Glu His Leu 'Pro Lys 
1475 1480 1485 

Val Glu Leu Arg Trp Leu Asn Leu Gly lie Gly Asn Gly Gin Lys Arg 
1490 1495 1500 

Arg Leu Gly Gly Phe Glu Val Thr Ser Pro Leu Phe Asn Val Cys Arg 
1505 1510 1515 1520 

His Cys Gly His Leu Asp Ser Glu Ala Gly Ala Asn Ser Arg Trp Asp 
1525 1530 1535 

His Arg Pro Trp Cys Pro His Arg Tyr Glu Gin Lys Glu Asp Thr Val 
1540 1545 1550 

Ser Phe Ala Leu Gly Arg Thr Leu Lys Thr Gin Gly Val Leu Met Leu 
1555 1560 1565 

Leu Pro Glu Tyr Phe Gly Ser Glu Ala Asp Ser Met Val Val Thr Ser 
1570 1575 1580 

Leu lie Ala Ala lie Lys Leu Gly Phe Arg Glu Val Leu Gly Gly Asp 
1585 1590 1595 1600 

Pro Asp His Leu Asp Val Thr Ser Val Gin Val Pro Arg Thr Ser Gly 
1605 1610 1615 

Asp Gly Ala Leu Asp Ala Leu Leu Leu His Asp Gin Val Pro Gly Gly 
1620 1625 1630 

Thr Gly Tyr Leu Asn Gin Phe Ala Asp Pro Thr Lys Val Pro Glu Leu 
1635 1640 1645 

lie Ser Arg Ala Trp Glu Arg Val Ser Arg Cys Gin Cys Gin Tyr Asp 
1650 1655 1660 

Glu Thr Leu Ala Cys Pro Glu Cys Leu Leu Pro Tyr Thr Arg Thr Asp 
1665 1670 1675 1680 

Thr Leu Leu His Thr Phe Arg Ala Thr Ala Glu Lys Ser Leu Arg Ala 
1685 1690 1695 

lie Leu Leu Asn Ser Ser Arg Pro Glu Glu lie Thr Asp Leu Ser Ala 
1700 1705 1710 

Val Pro Asp Trp Thr Phe Leu Glu Lys Arg Pro Glu Asn Thr Leu Gly 
1715 1720 1725 

Ser Gin Leu Glu Leu Arg Phe Arg Val Met Leu Arg Arg Ala Leu Lys 
1730 1735 1740 



Asn Arg His Ala Lys Leu Val Asp Arg Val Asn Gly Ser Asn Ser Tyr 
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1745 1750 1755 1760 

Val Asp lie Glu Met Ser Ser Gly Val Arg Trp Arg Met Ser Glu Gin 
1765 1770 1775 

Val Asp Arg Gly Tyr Thr Arg Pro Asp Phe Trp Phe Glu Pro Leu Asn 
1780 1785 . 1790 

Gly Asn Tyr Pro Thr Val Ala Val Phe Thr Asp Gly Ala Ala Phe His 
1795 1800 1805 

lie Ser Ser Ala Asn Tyr Arg Leu Asp Gly Asp lie Gin Lys Arg Met 
1810 1815 1820 

Lys Leu Ala Leu Asp Pro Asp Asn lie Leu Pro Trp Asn lie Thr Ser 
1825 1830 1835 1840 

Leu Asp Leu Asp Arg Phe Ser Asn Pro Ala Ala Gin Gly Glu Glu Pro 
1845 1850 1855 

Ala Trp Phe Ser Pro lie Gly Arg Gin Leu Ser Lys Ala Asn Leu lie 
1860 1865 1870 

Leu Asp Pro Gin Ser Thr Ala Leu Leu Ala Ala Thr Pro Met Asp Gin 
1875 1880 1885 

Leu Leu Ala Phe Leu Asp Asn Pro Ala Ala Ser Ser Trp Lys Glu Phe 
1890 1895 1900 

Ala His lie Ala Ala Ala His Met Leu Gly His Asn Pro Gin Lys Asn 
1905 1910 1915 1920 

Gly Asp Gly He Val Gly Thr Phe Arg Asn Lys He Ser Leu Arg Ala 
1925 1930 1935 

Thr Met Val Asn Arg Glu Leu Arg Ala Arg Gin Leu Trp Leu Ala Pro 
1940 1945 1950 

Thr Thr Pro Glu Glu Leu Glu Val Asp Thr Trp Thr Ala Phe Leu Asn 
1955 1960 1965 

Leu Ala Asn Leu Met Trp Leu Ala Pro Glu Ser Val Tyr Val Ser Thr 
1970 1975 1980 

Asn Gly Ser Pro His Lys He Asp He Val Pro Ala Pro Ala Ala Pro 
1985 1990 1995 2000 

Leu Val Val Glu Val Pro Glu Leu Trp Ala Pro He Leu Asp Gly Phe 
2005 2010 2015 

Thr Ala Asp Glu Asp Glu Glu Ala Glu Gly Ala Leu Gin He Leu Ala 
2020 2025 2030 

Lys Glu His Ala Leu Val Pro Glu Thr Thr Gly Asp Glu Leu Ser Ser 
2035 2040 2045 

He Pro Thr He Ala Thr Trp Pro Ser Val Lys He Ala Leu Leu Tyr 
2050 2055 2060 

Glu Ser Asp Pro Asp Glu Pro Leu Glu Asp Asp Leu Lys Ala Glu Gly 
2065 2070 2075 2080 
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Trp Thr Leu Leu Phe Ala Asn Asp Leu Glu Thr Ser Asp lie Pro Ala 
2085 2090 2095 

Ala Leu Arg Pro 
2100 



<210> 99 
<211> 799 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (799) 

<223> FRXA01363 

<400> 99 

tatacctttg aatatccttt ccgggtgttg gatcgtgaag ctgatctgcg tgctgcatat 60 

gcaaaatttg aaaaccagct taaggagcca tagagcgctt atg tec tea etc att 115 

Met Ser Ser Leu lie 
1 5 

cct gtc cat gcg get ggc age att caa gaa ggc ate acc gaa tat ttg 163 
Pro Val His Ala Ala Gly Ser lie Gin Glu Gly lie Thr Glu Tyr Leu 
10 15 20 

acc acc agt ttt tec ctt gcg gat aag caa gtg gee acc gag etc aag 211 
Thr Thr Ser Phe Ser Leu Ala Asp Lys Gin Val Ala Thr Glu Leu Lys 
25 30 35 

egg ttc ttg ggc cac ggt gat tec ggc atg ttc cac ggg cct tat gtg 259 
Arg Phe Leu Gly His Gly Asp Ser Gly Met Phe His Gly Pro Tyr Val 
40 45 50 

cgt gca cgt ttg ccc tat get cag gca cag gaa tgg gaa aat gtg ctg 307 
Arg Ala Arg Leu Pro Tyr Ala Gin Ala Gin Glu Trp Glu Asn Val Leu 
55 60 65 

agt tgg tta cct gag aac ttt gtg ccc tat cac cat caa aaa gcg gcg 355 
Ser Trp Leu Pro Glu Asn Phe Val Pro Tyr His His Gin Lys Ala Ala 
70 75 80 85 

ttt cag egg ctg agt tec etc gat aac cga ggt aaa gat cgc cgc ccc 403 
Phe Gin Arg Leu Ser Ser Leu Asp Asn Arg Gly Lys Asp Arg Arg Pro 
90 95 100 

gat ccc acc ttg gtg gta act gga acg ggt tec ggt aag acg gaa tct 451 
Asp Pro Thr Leu Val Val Thr Gly Thr Gly Ser Gly Lys Thr Glu Ser 
105 110 115 

ttc etc tac ccg att ctg gat cat gee ctg cgc ctg egg aaa cgt ggc 4 99 
Phe Leu Tyr Pro lie Leu Asp His Ala Leu Arg Leu Arg Lys Arg Gly 
120 125 130 



caa caa ggc ate aag gcg ctg ttg ctt tat ccc atg aac gee ttg gec 
Gin Gin Gly lie Lys Ala Leu Leu Leu Tyr Pro Met Asn Ala Leu Ala 
135 140 145 



547 
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aat gac cag gca gat cgt ttg gcg egg etc att cac aat aac cca gca 595 

Asn Asp Gin Ala Asp Arg Leu Ala Arg Leu lie His Asn Asn Pro Ala 

150 155 160 165 

ctt aaa ggt gtt acc gec ggt att tat acc ggt gaa gec aag ggc aat 643 

Leu Lys Gly Val Thr Ala Gly lie Tyr Thr Gly Glu Ala Lys Gly Asn 

170 175 180 

cgc acg cag atg ggc gaa agg gag ctt att aat gat ccc caa gec atg 691 

Arg Thr Gin Met Gly Glu Arg Glu Leu lie Asn Asp Pro Gin Ala Met 

185 190 1 195 

egg gtt agt ccc cca gat att ttg etc acc aac tac aaa atg ttg gat 739 

Arg Val Ser Pro Pro Asp lie Leu Leu Thr Asn Tyr Lys Met Leu Asp 

200 205 210 

cag etc ttg ctg cgc age gtc gac cgc gaa atg tgg caa aaa tec gec 787 

Gin Leu Leu Leu Arg Ser Val Asp Arg Glu Met Trp Gin Lys Ser Ala 

215 220 225 

acc tct ttg cag 799 

Thr Ser Leu Gin 

230 



<210> 100 
<211> 233 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 100 

Met Ser Ser Leu lie Pro Val His Ala Ala Gly Ser lie Gin Glu Gly 
15 10 15 

lie Thr Glu Tyr Leu Thr Thr Ser Phe Ser Leu Ala Asp Lys Gin Val 
20 25 30 

Ala Thr Glu Leu Lys Arg Phe Leu Gly His Gly Asp Ser Gly Met Phe 
35 40 45 

His Gly Pro Tyr Val Arg Ala Arg Leu Pro Tyr Ala Gin Ala Gin Glu 
50 55 60 

Trp Glu Asn Val Leu Ser Trp Leu Pro Glu Asn Phe Val Pro Tyr His 
65 70 75 80 

His Gin Lys Ala Ala Phe Gin Arg Leu Ser Ser Leu Asp Asn Arg Gly 
85 90 95 

Lys Asp Arg Arg Pro Asp Pro Thr Leu Val Val Thr Gly Thr Gly Ser 
100 105 110 

Gly Lys Thr Glu Ser Phe Leu Tyr Pro lie Leu Asp His Ala Leu Arg 
115 120 125 

Leu Arg Lys Arg Gly Gin Gin Gly lie Lys Ala Leu Leu Leu Tyr Pro 
130 135 140 



Met Asn Ala Leu Ala Asn Asp Gin Ala Asp Arg Leu Ala Arg Leu lie 
145 150 155 160 
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His Asn Asn Pro Ala 
165 

Glu Ala Lys Gly Asn 
180 

Asp Pro Gin Ala Met 
195 

Tyr Lys Met Leu Asp 
210 

Trp Gin Lys Ser Ala 
225 



Leu Lys Gly Val Thr 
170 

Arg Thr Gin Met Gly 
185 

Arg Val Ser Pro Pro 
200 

Gin Leu Leu Leu Arg 

215 ^ 

Thr Ser Leu Gin 
230 



Ala Gly lie Tyr Thr Gly 
175 

Glu Arg Glu Leu lie Asn 
190 

Asp lie Leu Leu Thr Asn 
205 

Ser Val Asp Arg Glu Met 
220 



<210> 101 
<211> 1226 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1203) 

<223> FRXA02357 

<400> 101 

aat age teg cgc ccc gaa gaa ate act gac ctt tct gca gta ccg gac 48 
Asn Ser Ser Arg Pro Glu Glu lie Thr Asp Leu Ser Ala Val Pro Asp 
15 10 15 

tgg act ttc ttg gaa aag cgc cca gag aac act ctt ggc tct cag ttg 96 
Trp Thr Phe Leu Glu Lys Arg Pro Glu Asn Thr Leu Gly Ser Gin Leu 
20 25 30 

gaa ctg cgt ttc cgc gtg atg ctg cga cgc gee tta aaa aat cgc cat 144 
Glu Leu Arg Phe Arg Val Met Leu Arg Arg Ala Leu Lys Asn Arg His 
35 40 45 

gee aaa ctt gtg gac cgc gtc aac ggc tea aac tct tat gtg gat att 192 
Ala Lys Leu Val Asp Arg Val Asn Gly Ser Asn Ser Tyr Val Asp lie 
50 55 60 

gag .atg age tec ggt gtg cgc tgg egg atg age gaa caa gtt gat cgt 240 
Glu Met Ser Ser Gly Val Arg Trp Arg Met Ser Glu Gin Val Asp Arg 
65 70 75 80 

gga tat aca cgc cct gat ttc tgg ttt gaa ccg etc aac ggc aac tat 288 
Gly Tyr Thr Arg Pro Asp Phe Trp Phe Glu Pro Leu Asn Gly Asn Tyr 
85 90 95 

ccc acc gtg get gtt ttt ace gat ggc get gcg ttc cat ate tct tea 336 
Pro Thr Val Ala Val Phe Thr Asp Gly Ala Ala Phe His lie Ser Ser 
100 105 110 ■ 

get aac tac cgt ctt gat ggc gat att cag aaa egg atg aaa eta gcg 384 
Ala Asn Tyr Arg Leu Asp Gly Asp lie Gin Lys Arg Met Lys Leu Ala 
115 120 125 

etc gat cca gac aat att ttg ccg tgg aat ate act age tta gac etc 432 
Leu Asp Pro Asp Asn He Leu Pro Trp Asn He Thr Ser Leu Asp Leu • 
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130 135 140 

gac cgc ttt agt aat ccc get gca caa ggt gag gaa cca gca tgg ttt 480 

Asp Arg Phe Ser Asn Pro Ala Ala Gin Gly Glu Glu Pro Ala Trp Phe 

145 150 155 160 

age ccc ate ggc agg cag etc age aaa gca aat ttg att ctt gat cca 528 

Ser Pro lie Gly Arg Gin Leu Ser Lys Ala Asn Leu lie Leu Asp Pro 

165 170 175 

caa tea act gca etc ctg gca gca acg cct atg gat caa etc ttg gca 576 

Gin Ser Thr Ala Leu Leu Ala Ala Thr Pro Met Asp Gin Leu Leu Ala 
180 185 190 

ttt tta gat aat ccc gcg gca tec teg tgg aag gag ttt get cat ate 624 

Phe Leu Asp Asn Pro Ala Ala Ser Ser Trp Lys Glu Phe Ala His lie 
195 200 205 

get get get cac atg ctt ggg cat aat cca caa aaa aat ggc gac gga 672 

Ala Ala Ala His Met Leu Gly His Asn Pro Gin Lys Asn Gly Asp Gly 
210 215 220 

att gtt ggt ace ttc cgc aat aag att tec ttg egg gee acc atg gtt 720 

lie Val Gly Thr Phe Arg Asn Lys lie Ser Leu Arg Ala Thr Met Val 

225 230 235 240 

aat egg gaa ctg cgc gee cgc caa ttg tgg ctt get ccc acc act cca 768 

Asn Arg Glu Leu Arg Ala Arg Gin Leu Trp Leu Ala Pro Thr Thr Pro 

245 250 255 

gaa gag ctg gaa gtg gat acc tgg act gee ttc etc aat ttg gee aac 816 

Glu Glu Leu Glu Val Asp Thr Trp Thr Ala Phe Leu Asn Leu Ala Asn 
260 265 270 

etc atg tgg ctg gca ccg gaa tec gta tac gta age act aat ggt tea 864 

Leu Met Trp Leu Ala Pro Glu Ser Val Tyr Val Ser Thr Asn Gly Ser 
275 280 285 

ccg cat aaa att gat att gtg cct get cca gca get ccg ctt gtt gtt 912 

Pro His Lys lie Asp lie Val Pro Ala Pro Ala Ala Pro Leu Val Val 
290 295 300 

gaa gtt cct gaa ttg tgg get ccc ate ttg gat ggc ttt acc gee gat 960 

Glu Val Pro Glu Leu Trp Ala Pro lie Leu Asp Gly Phe Thr Ala Asp 

305 310 315 320 

gaa gat gaa . gaa gee gaa ggc get ttg cag ate ttg get aag gaa cat 1008 

Glu Asp Glu Glu Ala Glu Gly Ala Leu Gin lie Leu Ala Lys Glu His 

325 330 335 

gee ctg gtt cca gag acc acc ggt gat gag etc teg agt att cct acg 1056 

Ala Leu Val Pro Glu Thr Thr Gly Asp Glu Leu Ser Ser lie Pro Thr 
340 345 350 

att get acg tgg ccg agt gtc aag ate get ttg etc tat gaa tct gat 1104 

lie Ala Thr Trp Pro Ser Val Lys lie Ala Leu Leu Tyr Glu Ser Asp 
355 360 365 



ccc gat gag cct ttg gag gat gat etc aaa get gaa ggt tgg acg ctg 1152 
Pro Asp Glu Pro Leu Glu Asp Asp Leu Lys Ala Glu Gly Trp Thr Leu 
370 375 380 
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ctt ttt gca aat gac etc gag acc tec gat att ccc get gee ctt cgt 
Leu Phe Ala Asn Asp Leu Glu Thr Ser Asp lie Pro Ala Ala Leu Arg 
385 390 395 400 



1200 



ccc tagtacaccc aaagtttatg aaa 
Pro 



1226 



<210> 102 
<211> 401 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Asn Ser Ser Arg Pro Glu Glu lie Thr Asp Leu Ser Ala Val Pro Asp 
1 ' 5 10 15 

Trp Thr Phe Leu Glu Lys Arg Pro Glu Asn Thr Leu Gly Ser Gin Leu 
20 25 30 

Glu Leu Arg Phe Arg Val Met Leu Arg Arg Ala Leu Lys Asn Arg His 
35 40 45 

Ala Lys Leu Val Asp Arg Val Asn Gly Ser Asn Ser Tyr Val Asp lie 
50 55 60 

Glu Met Ser Ser Gly Val Arg Trp Arg Met Ser Glu Gin Val Asp Arg 
65 70 75 80 

Gly Tyr Thr Arg Pro Asp Phe Trp Phe Glu Pro Leu Asn Gly Asn Tyr 
85 90 95 

Pro Thr Val Ala Val Phe Thr Asp Gly Ala Ala Phe His lie Ser Ser 
100 ^ 105 110 

Ala Asn Tyr Arg Leu Asp Gly Asp lie Gin Lys Arg Met Lys Leu Ala 
115 120 125 

Leu Asp Pro Asp Asn lie Leu Pro Trp Asn lie Thr Ser Leu Asp Leu 
130 135 140 

Asp Arg Phe Ser Asn Pro Ala Ala Gin Gly Glu Glu Pro Ala Trp Phe 
145 150 155 160 

Ser Pro lie Gly Arg Gin Leu Ser Lys Ala Asn Leu lie Leu Asp Pro 
165 170 175 

Gin Ser Thr Ala Leu Leu Ala Ala Thr Pro Met Asp Gin Leu Leu Ala 
180 185 190 

Phe Leu Asp Asn Pro Ala Ala Ser Ser Trp Lys Glu Phe Ala His lie 
195 200 205 

Ala Ala Ala His Met Leu Gly His Asn Pro Gin Lys Asn Gly Asp Gly 
210 215 220 



lie Val Gly Thr Phe Arg Asn Lys lie Ser Leu Arg Ala Thr Met Val 
225 230 235 240 
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Asn Arg Glu Leu 



Glu Glu Leu Glu 
260 

Leu Met Trp Leu 
275 

Pro His Lys lie 
290 

Glu Val Pro Glu 
305 

Glu Asp Glu Glu 



Ala Leu Val Pro 
340 

lie Ala Thr Trp 
355 

Pro Asp Glu Pro 
370 

Leu Phe Ala Asn 
385 



Arg Ala Arg Gin 
245 

Val Asp Thr Trp 



Ala Pro Glu Ser 
280 

Asp lie Val Pro 
295 

Leu Trp Ala Pro 
310 

Ala Glu Gly Ala 
325 

Glu Thr Thr Gly 



Pro Ser Val Lys 
360 

Leu Glu Asp Asp 
375 

Asp Leu Glu Thr 
390 



Leu Trp Leu Ala 
250 

Thr Ala Phe Leu 
265 

Val Tyr Val Ser 



Ala Pro Ala Ala 
300 

lie Leu Asp Gly 
315 

Leu Gin lie Leu 
330 

Asp Glu Leu Ser 
345 

lie Ala Leu Leu 



Leu Lys Ala Glu 
380 

Ser Asp lie Pro 
395 



Pro Thr Thr Pro 
255 

Asn Leu Ala Asn 
270 

Thr Asn Gly Ser 
285 

Pro Leu Val Val 



Phe Thr Ala Asp 
320 

Ala Lys Glu His 
335 

Ser lie Pro Thr 
350 

Tyr Glu Ser Asp 
365 

Gly Trp Thr Leu 



Ala Ala Leu Arg 
400 



Pro 



<210> 103 
<211> 3855 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (3855) 

<223> FRXA02785 

<400> 103 

ccc gtg age tac cca ctt gtg gaa gat att gag gtg gtt tta gat acc 48 
Pro Val Ser Tyr Pro Leu Val Glu Asp lie Glu Val Val Leu Asp Thr 
15 10 15 

ate gec aca get caa cat gag gac gat tat gca cag etc tgc ttc cgc 96 
lie Ala Thr Ala Gin His Glu Asp Asp Tyr Ala Gin Leu Cys Phe Arg 
20 25 30 

gtt ttt tgt gag aaa gtg tgg ctg tgt gag get gat ctg cac gca gcg 14 4 
Val Phe Cys Glu Lys Val Trp Leu Cys Glu Ala Asp Leu His Ala Ala 
35 40 45 

cat 192 
His 



ate agt get tat gcg get cat gat tta act get gcg att ttg cag 
lie Ser Ala Tyr Ala Ala His Asp Leu Thr Ala Ala lie Leu Gin 
50 55 60 
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get get gat tec ace ccg ctt age agg cgt gat caa gat gag gtc act 
Ala Ala Asp Ser Thr Pro Leu Ser Arg Arg Asp Gin Asp Glu Val Thr 
65 70 75 80 



240 



gec ctt ccg gag ctg gta ttg ggg get acc gec cgc ate tta ggt gag 288 

Ala Leu Pro Glu Leu Val Leu Gly Ala Thr Ala Arg lie Leu Gly Glu 
85 90 95 

gtt aaa get gcg gaa ttt ate age cat gca ctg get gee atg gca ttt 336 

Val Lys Ala Ala Glu Phe lie Ser His Ala Leu Ala Ala Met Ala 1 Phe 

100 105 110 

gtg cgc gcg gaa tac ggc aaa gtt gee gee tgg ggt gee aag cgc eta 384 

Val Arg Ala Glu Tyr Gly Lys Val Ala Ala Trp Gly Ala Lys Arg Leu 
115 120 125 

cct ggc gtc gaa acg cat ctt tgg gtg cgc gag gtc tec cgc att gac 432 

Pro Gly Val Glu Thr His Leu Trp Val Arg Glu Val Ser Arg lie Asp 
130 135 140 

cgc gee ctg ggg gtt ggg gat gaa caa tec atg ttt cgc tgg tec gat 480 

Arg Ala Leu Gly Val Gly Asp Glu Gin Ser Met Phe Arg Trp Ser Asp 
145 150 155 160 

gat ggc ccg gca gaa gat gec aat acc caa caa tgg ttg ccg gcg tgt 528 

Asp Gly Pro Ala Glu Asp Ala Asn Thr Gin Gin Trp Leu Pro Ala Cys 
165 170 175 

tat tgc cgc agt tgt ggc cgt tec ggc tgg atg gtc age ctg gaa caa 576 

Tyr Cys Arg Ser Cys Gly Arg Ser Gly Trp Met Val Ser Leu Glu Gin 

180 185 190 

ggc acc aat ate ccg gtg ttg gaa gaa caa aaa att cgc etc aac tec 624 

Gly Thr Asn lie Pro Val Leu Glu Glu Gin Lys lie Arg Leu Asn Ser 
195 200 205 

ttt gaa caa ccc cat aaa caa aga gcg ctt etc gac gee acc tct gag 672 

Phe Glu Gin Pro His Lys Gin Arg Ala Leu Leu Asp Ala Thr Ser Glu 
210 215 220 

cag cgc gca gee att gag cag ggg cgc age gtt get ggg ccg cga gga 720 

Gin Arg Ala Ala lie Glu Gin Gly Arg Ser Val Ala Gly Pro Arg Gly 
225 230 235 240 

gtt gat ggc acc tea gca gtg ctg tgg ttc cat age gec age aat gaa 768 

Val Asp Gly Thr Ser Ala Val Leu Trp Phe His Ser Ala Ser Asn Glu 
245 250 255 

etc age acg cgc caa ccc age cca gaa gaa gaa caa tea ggt tct tct 816 

Leu Ser Thr Arg Gin Pro Ser Pro Glu Glu Glu Gin Ser Gly Ser Ser 

260 265 270 

ate gca gtg etc acc cac ttt ggc cct gag gca gac gat etc tec gee 8 64 

lie Ala Val Leu Thr His Phe Gly Pro Glu Ala Asp Asp Leu Ser Ala 
275 280 285 

aaa cag acc tgc cct tec tgt ggt gat gtt gat tec ate cgt tat ate 912 

Lys Gin Thr Cys Pro Ser Cys Gly Asp Val Asp Ser lie Arg Tyr lie 
290 295 300 

gga teg gga ate tct acc ctg etc tct gtc tea etc tec. aat ctt ttt 960 
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Gly Ser Gly lie Ser Thr Leu Leu Ser Val Ser Leu Ser Asn Leu Phe 
305 310 315 320 

ggt atg gcc gat ttg gat age get gag aaa aag acg ctg gtc ttt gec 
Gly Met Ala Asp Leu Asp Ser Ala Glu Lys Lys Thr Leu Val Phe Ala 
325 330 335 



ctg cgc acc gat ggc aac ccc tat atg ctt aac cgc cgc caa gcc cgc 
Leu Arg Thr Asp Gly Asn Pro Tyr Met Leu Asn Arg Arg Gin Ala Arg 
515 520 525 



1008 



gat tec gtg caa gat gcc gcg cac cgc gcc ggg tac gtc caa gca cgt 1056 
Asp Ser Val Gin Asp Ala Ala His Arg Ala Gly Tyr Val Gin Ala Arg 
340 345 350 

tec cgc get ttt gcc ctt cgt acc tat acc egg cgc gca gtg ggt gat 1104 
Ser Arg Ala Phe Ala Leu Arg Thr Tyr Thr Arg Arg Ala Val Gly Asp 
355 360 365 

aat gaa gtc acc ttg cca tea ate tec egg gcg ctg atg gat aac gcc 1152 
Asn Glu Val Thr Leu Pro Ser lie Ser Arg Ala Leu Met Asp Asn Ala 
370 375 380 

acc tct ggg cgc acc cgt tat gag etc eta ccc cct gac ctg acc gat 1200 
Thr Ser Gly Arg Thr Arg Tyr Glu Leu Leu Pro Pro Asp Leu Thr Asp 
385 390 395 400 

ctt gat att tac aaa cct tat tgg cac ccc gat gcc age aag get gag 1248 
Leu Asp He Tyr Lys Pro Tyr Trp His Pro Asp Ala Ser Lys Ala Glu 
405 410 415 

cgc cgt gag gcc tec cgc aat gtg cat aaa cgt tta agt ttt gat etc 1296 
Arg Arg Glu Ala Ser Arg Asn Val His Lys Arg Leu Ser Phe Asp Leu 
420 425 430 

gcc etc gag ttt gga caa cgc get gat eta ccc cgt tec ctt gcg ctg 1344 
Ala Leu Glu Phe Gly Gin Arg Ala Asp Leu Pro Arg Ser Leu Ala Leu 
435 440 445 

acc ggc get ttg agt get ttt gtg gat ttg ccc aaa ggt gtt gca ttg 1392 
Thr Gly Ala Leu Ser Ala Phe Val Asp Leu Pro Lys Gly Val Ala Leu 
450 455 460 

tec gcg get gcc gaa gca ctt tat gcc ate gaa gtt ccc acc tta gat 1440 
Ser Ala Ala Ala Glu Ala Leu Tyr Ala He Glu Val Pro Thr Leu Asp 
465 470 475 480 

att gag gat gag aac ctg cga ctg cgc tgg gtg caa ggt gcc ctg gaa 1488 
He Glu Asp Glu Asn Leu Arg Leu Arg Trp Val Gin Gly Ala Leu Glu 
485 490 495 

ctt ttg cgc gcc cgc ggg ggc ate aac cat gag tgg ttt ggc gcc tac 1536 
Leu Leu Arg Ala Arg Gly Gly He Asn His Glu Trp Phe Gly Ala Tyr 
500 505 510 



1584 



get gag ggc att ccc ggt ttt gtc cgc ggt ggt gca cct gaa ttc cca 1632 
Ala Glu Gly He Pro Gly Phe Val Arg Gly Gly Ala Pro Glu Phe Pro 
530 535 540 



cgt gta ggt tec gca ctt tec gga tec ctg cgt tec age acc ggc acc 
Arg Val Gly Ser Ala Leu Ser Gly Ser Leu Arg Ser Ser Thr Gly Thr 



1680 



ATTORNEY DOCKET NO.: BGI-130CP 238 



545 550 555 560 

acc ccg ctt ggt age ccg cgc gga cgt tat gcg tec tgg acc teg cag 1728 
Thr Pro Leu Gly Ser Pro Arg Gly Arg Tyr Ala Ser Trp Thr Ser Gin 
565 570 575 

gtg ctt ggc ate age acc cac gat gee gee acc gee ate aca aag ctt 1776 
Val Leu Gly lie Ser Thr His Asp Ala Ala Thr Ala lie Thr Lys Leu 
580 585 590 

ttc gac get tta age aac cgc age att etc tec tea ata tct acc gac 1824 
Phe Asp Ala Leu Ser Asn Arg Ser lie Leu Ser Ser lie Ser Thr Asp 
595 600 605 

age ggc gga aaa ate tac tgc etc gag gec gaa cgc ate cgt att ttt 1872 
Ser Gly Gly Lys lie Tyr Cys Leu Glu Ala Glu Arg lie Arg lie Phe 
610 615 620 

age gaa gac cat ccc gaa gtt ctg gaa tgc age gtg tgc cat gee caa 1920 
Ser Glu Asp His Pro Glu Val Leu Glu Cys Ser Val Cys His Ala Gin 
625 630 635 640 

act ggt gta act gat cat gtg cgt gac ttc ctt gat ggc get ccg tgt 1968 
Thr Gly Val Thr Asp His Val Arg Asp Phe Leu Asp Gly Ala Pro Cys 
645 650 655 

ttt age cct agt tgt ggg ggc gtt etc cat ate gag gaa gta gaa gac 2016 
Phe Ser Pro Ser Cys Gly Gly Val Leu His lie Glu Glu Val Glu Asp 
660 665 670 

aac tac tac cgc agg ctt tat tec gca att gaa ccg cgc act gtc att 2064 
Asn Tyr Tyr Arg Arg Leu Tyr Ser Ala lie Glu Pro Arg Thr Val lie 
675 680 685 

gee cgc gag cac acc age atg etc aag aaa aaa gac cgc etc gca etc 2112 
Ala Arg Glu His Thr Ser Met Leu Lys Lys Lys Asp Arg Leu Ala Leu 
690 695 • 700 

gaa caa tec ttt aga ggt gga gaa ggc teg gee aaa caa tec ccc gat 2160 
Glu Gin Ser Phe Arg Gly Gly Glu Gly Ser Ala Lys Gin Ser Pro Asp 
705 710 715 720 

gcg ccc aat gtg ttg gta get acg cca acg ctg gaa atg ggt att gac 2208 
Ala Pro Asn Val Leu Val Ala Thr Pro Thr Leu Glu Met Gly lie Asp 
725 730 735 

ate ggc gat etc tec acc gtg atg ctt gcg tct ttg cca aca tea gtg 2256 
lie Gly Asp Leu Ser Thr Val Met Leu Ala Ser Leu Pro Thr Ser Val 
740 745 750 

gee agt tat gta cag cgt gtt ggt cgt gec ggg cgc etc age gga aac 2304 
Ala Ser Tyr Val Gin Arg Val Gly Arg Ala Gly Arg Leu Ser Gly Asn 
755 760 765 

teg ttg gta etc gee gtg gtg cgt ggc cgc ggt gtc aca ttg cct cgt 2352 
Ser Leu Val Leu Ala Val Val Arg Gly Arg Gly Val Thr Leu Pro Arg 
770 775 780 

ctt aac caa ccg etc tec atg ate aag gga get att acc cca cca gtt 2400 
Leu Asn Gin Pro Leu Ser Met He Lys Gly Ala He Thr Pro Pro Val 
785 790 795 800 
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gcg tat ctt tec gec agt gaa ate ttg cac cgc caa ttc ttg gca tat 2448 

Ala Tyr Leu Ser Ala Ser Glu lie Leu His Arg Gin Phe Leu Ala Tyr 

805 810 815 

gtg ate gac tgc tta gat act cgc gec gaa ctg cca aaa etc gaa aca 2496 

Val lie Asp Cys Leu Asp Thr Arg Ala Glu Leu Pro Lys Leu Glu Thr 

820 825 830 

gca att gat gtt ttt gat aat gec gee gga aaa aca cct ttg gtt gca 2544 

Ala lie Asp Val Phe Asp Asn Ala Ala Gly Lys Thr Pro Leu Val Ala 

835 840 845 

tta etc aaa gcg cag att cac gca ggc eta gat cct ttg ctg gag gaa 2592 

Leu Leu Lys Ala Gin lie His Ala Gly Leu Asp Pro Leu Leu Glu Glu 

850 855 860 

ttt gta cgc ace etc aac atg caa ate age att gat aat att ttc gaa 2640 

Phe Val Arg Thr Leu Asn Met Gin lie Ser lie Asp Asn lie Phe Glu 

865 870 875 880 

ctg cgc act tgg gca tct gga aat age aca gac tec etc etc gcg ctg 2688 

Leu Arg Thr Trp Ala Ser Gly Asn Ser Thr Asp Ser Leu Leu Ala Leu 

885 890 895 

ctg gaa acc tec caa aaa gag tgg atg gaa gaa cgc cgc age ctt ace 2736 

Leu Glu Thr Ser Gin Lys Glu Trp Met Glu Glu Arg Arg Ser Leu Thr 

900 905 910 

gcg egg egg gga gaa etc gaa aaa ate ttt gac aaa eta gat gcg cgc 2784 

Ala Arg Arg Gly Glu Leu Glu Lys lie Phe Asp Lys Leu Asp Ala Arg 

915 920 925 

aat gat gca cat gat gaa gag eta aag gaa gaa aaa cgt aaa acc gca 2832 

Asn Asp Ala His Asp Glu Glu Leu Lys Glu Glu Lys Arg Lys Thr Ala 

930 935 940 

get tec ctt aaa gec gtc aaa ctt caa ate cgt gat eta ctt ggt gaa 2880 

Ala Ser Leu Lys Ala Val Lys Leu Gin lie Arg Asp Leu Leu Gly Glu 

945 950 955 960 

ttc tgg ate get get ttg gag cgt tat ggt etc ctg ccc aac ttc acc 2928 

Phe Trp lie Ala Ala Leu Glu Arg Tyr Gly Leu Leu Pro Asn Phe Thr 

965 970 975 

ctg gtt gat gat tec gta gaa ctt aat gtg gcg gtt act teg ttc aac 2976 

Leu Val Asp Asp Ser Val Glu Leu Asn Val Ala Val Thr Ser Phe Asn 

980 985 990 

ccc cag gaa gtg gaa ttt gat acc aag aat cat gee tac teg cgt ggg 3024 
Pro Gin Glu Val Glu Phe Asp Thr Lys Asn His Ala Tyr Ser Arg Gly 

995 1000 1005 

ate tct gca gcg ctt ttt gag etc get ccc ggt gcg acc ttt tat gee 3072 
lie Ser Ala Ala Leu Phe Glu Leu Ala Pro Gly Ala Thr Phe Tyr Ala 

1010 1015 1020 



caa gga att get gec aaa gtt gat tec att gag att ggt gaa cat ggc 3120 
Gin Gly He Ala Ala Lys Val Asp Ser He Glu He Gly Glu His Gly 
1025 1030 1035 1040 
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tct gcc att gag caa tgg egg ttg tgc ccc gtg tgc teg cac tec gaa 3168 
Ser Ala lie Glu Gin Trp Arg Leu Cys Pro Val Cys Ser His Ser Glu 
1045 1050 1055 



ate etc cag ccg ggt gtc tct aca ccg gga teg tgt cct acc tgt ggc 3216 
lie Leu Gin Pro Gly Val Ser Thr Pro Gly Ser Cys Pro Thr Cys Gly 
1060 1065 1070 



tec ccc gcc ttt gcc gat aag gga caa ate eta gag gta gtg caa atg 3264 
Ser Pro Ala Phe Ala Asp Lys Gly Gin lie Leu Glu Val Val l Gln Met 
1075 1080 1085 



cgt aag gtt tec tec gca gtg gag aaa act cgc get gcc att age gat 3312 
Arg Lys Val Ser Ser Ala Val Glu Lys Thr Arg Ala Ala lie Ser Asp 
1090 1095 1100 

gac cgt gaa gat cgc ttt age acc cgc ttt aac cag cac gtc age ttt 3360 
Asp Arg Glu Asp Arg Phe Ser Thr Arg Phe Asn Gin His Val Ser Phe 
1105 1110 1115 1120 

gtc gtt cca cca gat ggc cat gga aaa tec tgg tat ttg aat gat ggt 3408 
Val Val Pro Pro Asp Gly His Gly Lys Ser Trp Tyr Leu Asn Asp Gly 
1125 1130 1135 



ttt ggc att gag cat ctg ccc aag gtg gaa tta cgc tgg ctg aac tta 3456 
Phe Gly lie Glu His Leu Pro Lys Val Glu Leu Arg Trp Leu Asn Leu 
1140 1145 1150 



gga att ggc 
Gly He Gly 
1155 



aat ggc caa aag cgt egg etc ggt ggc ttt 
Asn Gly Gin Lys Arg Arg Leu Gly Gly Phe 
1160 1165 



gaa gtc acc 
Glu Val Thr 



3504 



age cca eta ttt aat gtg tgc 
Ser Pro Leu Phe Asn Val Cys 
1170 1175 



cgc cac tgt gga cat tta gat tec gag 
Arg His Cys Gly His Leu Asp Ser Glu 
1180 



3552 



gca gga get aac tea cgc tgg gat cac cga ccc tgg tgc cca cac cgt 
Ala Gly Ala Asn Ser Arg Trp Asp His Arg Pro Trp Cys Pro His Arg 
1185 1190 1195 1200 



3600 



tat gag caa aaa gaa gat acc gta tct ttc get ttg ggt cgt act ctt 
Tyr Glu Gin Lys Glu Asp Thr Val Ser Phe Ala Leu Gly Arg Thr Leu 
1205 1210 1215 



3648 



aaa acc caa ggc gtg etc atg ctg ctg ccc gaa tat ttt ggc agt gaa 3696 
Lys Thr Gin Gly Val Leu Met Leu Leu Pro Glu Tyr Phe Gly Ser Glu 
1220 1225 1230 



gcc gat tct atg gtg gta acc age etc att get get ate aaa tta gga 3744 
Ala Asp Ser Met Val Val Thr Ser Leu He Ala Ala He Lys Leu Gly 
1235 1240 1245 



ttt cgt gag gtg ttg ggt ggc gat cct gac cac ctg gat gtc acc agt 3792 

Phe Arg Glu Val Leu Gly Gly Asp Pro Asp His Leu Asp Val Thr Ser 
1250 1255 1260 

gtg cag gtc ccc cgt act tct ggc gat ggt gca ctt gat gcc ctt ttg 3840 

Val Gin Val Pro Arg Thr Ser Gly Asp Gly Ala Leu Asp Ala Leu Leu 
1265 1270 1275 1280 



ctg cac gat cag gtt 



3855 
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Leu His Asp Gin Val 
1285 



<210> 104 
<211> 1285 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Pro Val Ser Tyr Pro Leu Val Glu Asp lie Glu Val Val Leu Asp Thr 
15 10 15 

lie Ala Thr Ala Gin His Glu Asp Asp Tyr Ala Gin Leu Cys Phe Arg 
20 25 30 

Val Phe Cys Glu Lys Val Trp Leu Cys Glu Ala Asp Leu His Ala Ala 
35 40 45 

lie Ser Ala Tyr Ala Ala His Asp Leu Thr Ala Ala He Leu Gin His 
50 55 60 

Ala Ala Asp Ser Thr Pro Leu Ser Arg Arg Asp Gin Asp Glu Val Thr 
65 70 75 80 

Ala Leu Pro Glu Leu Val Leu Gly Ala Thr Ala Arg He Leu Gly Glu 
85 90 95 

Val Lys Ala Ala Glu Phe He Ser His Ala Leu Ala Ala Met Ala Phe 
100 105 110 

Val Arg Ala Glu Tyr Gly Lys Val Ala Ala Trp Gly Ala Lys Arg Leu 
115 120 125 

Pro Gly Val Glu Thr His Leu Trp Val Arg Glu Val Ser Arg He Asp 
130 135 140 

Arg Ala Leu Gly Val Gly Asp Glu Gin Ser Met Phe Arg Trp Ser Asp 
145 150 155 160 

Asp Gly Pro Ala Glu Asp Ala Asn Thr Gin Gin Trp Leu Pro Ala Cys 
165 170 175 

Tyr Cys Arg Ser Cys Gly Arg Ser Gly Trp Met Val Ser Leu Glu Gin 
■ 180 185 190 

Gly Thr Asn He Pro Val Leu Glu Glu Gin Lys He Arg Leu Asn Ser 
195 200 205 

Phe Glu Gin Pro His Lys Gin Arg Ala Leu Leu Asp Ala Thr Ser Glu 
210 215 220 

Gin Arg Ala Ala He Glu Gin Gly Arg Ser Val Ala Gly Pro Arg Gly 
225 230 235 240 

Val Asp Gly Thr Ser Ala Val Leu Trp Phe His Ser Ala Ser Asn Glu 
245 250 255 



Leu Ser Thr Arg Gin Pro Ser Pro Glu Glu Glu Gin Ser Gly Ser Ser 
260 265 270 
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He Ala 



Val Leu Thr 
275 



His Phe 



Gly Pro 
280 



Glu Ala Asp 



Asp Leu Ser Ala 
285 



Lys Gin 
290 

Gly Ser 
305 



Thr Cys Pro 
Gly He Ser 



Ser Cys 
295 

Thr Leu 
310 



Gly Asp Val Asp Ser lie Arg Tyr He 
300 

Leu Ser Val Ser Leu Ser Asn Leu Phe 
315 320 



Gly Met 
Asp Ser 
Ser Arg 



Asn Glu 
370 



Ala Asp Leu 
325 

Val Gin Asp 
340 

Ala Phe Ala 
355 

Val Thr Leu 



Asp Ser Ala Glu 



Ala Ala 



Leu Arg 



Pro Ser 
375 



His Arg 
345 

Thr Tyr 
360 

He Ser 



Lys Lys 
330 

Ala Gly 
Thr Arg 
Arg Ala 



Thr 
Tyr 
Arg 



Leu 
380 



Leu Val Phe* Ala 
335 

Val Gin Ala Arg 
350 

Ala Val Gly Asp 
365 

Met Asp Asn Ala 



Thr Ser Gly Arg Thr Arg Tyr Glu Leu Leu Pro Pro Asp Leu Thr Asp 
385 390 395 400 



Leu Asp 
Arg Arg 
Ala Leu 



He Tyr Lys 
405 

Glu Ala Ser 
420 

Glu Phe Gly 
435 



Pro Tyr Trp His 
Arg Asn 
Gin Arg 



Pro Asp 
410 



Ala 



Val His 
425 



Ala Asp 
440 



Lys Arg Leu 



Leu Pro Arg 



Ser Lys Ala Glu 
415 

Ser Phe Asp Leu 
430 

Ser Leu Ala Leu 
445 



Thr Gly 
450 

Ser Ala 
465 

He Glu 



Leu Leu 



Leu Arg 



Ala Leu Ser 



Ala Ala Glu 



Asp Glu Asn 
485 

Arg Ala Arg 
500 

Thr Asp Gly 
515 



Ala Phe 
455 

Ala Leu 
470 

Leu Arg 
Gly Gly 
Asn Pro 



Val Asp Leu Pro Lys Gly Val Ala Leu 
460 

Tyr Ala 
Leu Arg 



He Glu 
475 



Trp Val 
490 



Val 



Gin 



Pro Thr Leu Asp 
480 



He Asn 
505 

Tyr Met 
520 



His Glu Trp 
Leu Asn Arg 



Gly Ala Leu Glu 
495 

Phe Gly Ala Tyr 
510 

Arg Gin Ala Arg 
525 



Ala Glu 
530 

Arg Val 
545 

Thr Pro 



Gly He Pro 
Gly Ser Ala 



Leu Gly Ser 
565 



Gly Phe 
535 



Val Arg 
Gly Ser 
Pro Arg Gly Arg 



Leu Ser 
550 



Gly Gly Ala Pro Glu Phe Pro 
540 

Leu Arg Ser Ser Thr Gly Thr 
555 560 

Tyr Ala Ser Trp Thr Ser Gin 
570 575 



Val Leu 



Gly He Ser 
580 



Thr His 



Asp Ala 
585 



Ala Thr Ala 



He Thr Lys Leu 
590 



Phe Asp Ala Leu Ser Asn Arg Ser lie Leu Ser Ser He Ser Thr Asp 
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595 600 605 

Ser Gly Gly Lys lie Tyr Cys Leu Glu Ala Glu Arg lie Arg lie Phe 
610 615 620 

Ser Glu Asp His Pro Glu Val Leu Glu Cys Ser Val Cys His Ala Gin 
625 630 635 640 

Thr Gly Val Thr Asp His Val Arg Asp Phe Leu Asp Gly Ala Pro Cys 
645 650 655 

Phe Ser Pro Ser Cys Gly Gly Val Leu His lie Glu Glu Val Glu Asp 
660 665 670 

Asn Tyr Tyr Arg Arg Leu Tyr Ser Ala lie Glu Pro Arg Thr Val lie 
675 680 685 

Ala Arg Glu His Thr Ser Met Leu Lys Lys Lys Asp Arg Leu Ala Leu 
690 695 700 

Glu Gin Ser Phe Arg Gly Gly Glu Gly Ser Ala Lys Gin Ser Pro Asp 
705 710 715 720 

Ala Pro Asn Val Leu Val Ala Thr Pro Thr Leu Glu Met Gly He Asp 
725 730 735 

He Gly Asp Leu Ser Thr Val Met Leu Ala Ser Leu Pro Thr Ser Val 
740 745 750 

Ala Ser Tyr Val Gin Arg Val Gly Arg Ala Gly Arg Leu Ser Gly Asn 
755 760 765 

Ser Leu Val Leu Ala Val Val Arg Gly Arg Gly Val Thr Leu Pro Arg 
770 775 > 780 

Leu Asn Gin Pro Leu Ser Met He Lys Gly Ala He Thr Pro Pro Val 
785 790 795 800 

Ala Tyr Leu Ser Ala Ser Glu He Leu His Arg Gin Phe Leu Ala Tyr 
805 810 815 

Val He Asp Cys Leu Asp Thr Arg Ala Glu Leu Pro Lys Leu Glu Thr 
820 825 830 

Ala He Asp Val Phe Asp Asn Ala Ala Gly Lys Thr Pro Leu Val Ala 
835 840 845 

Leu Leu Lys Ala Gin He His Ala Gly Leu Asp Pro Leu Leu Glu Glu 
850 855 860 

Phe Val Arg Thr Leu Asn Met Gin He Ser lie Asp Asn He Phe Glu 
865 870 875 880 

Leu Arg Thr Trp Ala Ser Gly Asn Ser Thr Asp Ser Leu Leu Ala Leu 
885 890 895 

Leu Glu Thr Ser Gin Lys Glu Trp Met Glu Glu Arg Arg Ser Leu Thr 
900 905 910 



Ala Arg Arg Gly Glu Leu Glu Lys He Phe Asp Lys Leu Asp Ala Arg 
915 920 925 
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Asn Asp Ala His Asp Glu Glu Leu Lys Glu Glu Lys Arg Lys Thr Ala 
930 935 940 

Ala Ser Leu Lys Ala Val Lys Leu Gin lie Arg Asp Leu Leu Gly Glu 
945 950 955 960 

Phe Trp lie Ala Ala Leu Glu Arg Tyr Gly Leu Leu Pro Asn Phe Thr 
965 970 975 

Leu Val Asp Asp Ser Val Glu Leu Asn Val Ala Val Thr Ser Phe Asn 
980 985 990 

Pro Gin Glu Val Glu Phe Asp Thr Lys Asn His Ala Tyr Ser Arg Gly 
995 1000 1005 

lie Ser Ala Ala Leu Phe Glu Leu Ala Pro Gly Ala Thr Phe Tyr Ala 
1010 1015 1020 

Gin Gly lie Ala Ala Lys Val Asp Ser lie Glu lie Gly Glu His Gly 
1025 1030 1035 1040 

Ser Ala lie Glu Gin Trp Arg Leu Cys Pro Val Cys Ser His Ser Glu 
1045 1050 1055 

lie Leu Gin Pro Gly Val Ser Thr Pro Gly Ser Cys Pro Thr Cys Gly 
1060 1065 1070 

Ser Pro Ala Phe Ala Asp Lys Gly Gin lie Leu Glu Val Val Gin Met 
1075 1080 1085 

Arg Lys Val Ser Ser Ala Val Glu Lys Thr Arg Ala Ala lie Ser Asp 
1090 1095 1100 

Asp Arg Glu Asp Arg Phe Ser Thr Arg Phe Asn Gin His Val Ser Phe 
1105 1110 1115 1120 

Val Val Pro Pro Asp Gly His Gly Lys Ser Trp Tyr Leu Asn Asp Gly 
1125 1130 1135 

Phe Gly lie Glu His Leu Pro Lys Val Glu Leu Arg Trp Leu Asn Leu 
1140 1145 1150 

Gly lie Gly Asn Gly Gin Lys Arg Arg Leu Gly Gly Phe Glu Val Thr 
1155 1160 1165 

Ser Pro Leu Phe Asn Val Cys Arg His Cys Gly His Leu Asp Ser Glu 
1170 1175 1180 

Ala Gly Ala Asn Ser Arg Trp Asp His Arg Pro Trp Cys Pro His Arg 
1185 1190 1195 1200 

Tyr Glu Gin Lys Glu Asp Thr Val Ser Phe Ala Leu Gly Arg Thr Leu 
1205 1210 1215 

Lys Thr Gin Gly Val Leu Met Leu Leu Pro Glu Tyr Phe Gly Ser Glu 
1220 1225 1230 



Ala Asp Ser Met Val Val Thr Ser Leu lie Ala Ala lie Lys Leu Gly 
1235 1240 1245 
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Phe Arg Glu Val Leu Gly Gly Asp Pro Asp His Leu Asp Val Thr Ser 
1250 1255 1260 

Val Gin Val Pro Arg Thr Ser Gly Asp Gly Ala Leu Asp Ala Leu Leu 
1265 1270 1275 1280 

Leu His Asp Gin Val 
1285 



<210> 105 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1522) 
<223> RXA01740 

<400> 105 

tcagcgatac gaaaacatga aggcaacccc tgaggggatg ttgcttgatt tcgacgatct 60 

gttgcttcac accgccgggg cgttgtagaa ttccccggcg gtg gcg gag gag ttc 115 

Val Ala Glu Glu Phe 
1 5 

cgc cag cag tat cgc age ttt gtg gtc gat gag tat cag gat gtg acg 163 
Arg Gin Gin Tyr Arg Ser Phe Val Val Asp Glu Tyr Gin Asp Val Thr 
10 15 20 

cct ctg cag cag egg gtg etc gat gcg tgg etc ggc gat cgc gat gac 211 
Pro Leu Gin Gin Arg Val Leu Asp Ala Trp Leu Gly Asp Arg Asp Asp 
25 30 35 

ctg acg gtt gtc ggc gat get aac cag aca att tat teg ttc acg ggg 259 
Leu Thr Val Val Gly Asp Ala Asn Gin Thr lie Tyr Ser Phe Thr Gly 
40 45 50 

gca aca cct gaa ttt ttg ctt aat ttc teg agg aaa tat ccg gag gca 307 
Ala Thr Pro Glu Phe Leu Leu Asn Phe Ser Arg Lys Tyr Pro Glu Ala 
55 60 65 

acc gtc gtc aag ctg cag cgc gac tac cgc tea acg ccg cag gtc ace 355 
Thr Val Val Lys Leu Gin Arg Asp Tyr Arg Ser Thr Pro Gin Val Thr 
70 75 80 85 

gcg ctg gee aat acc gtc ate ggc cag gcg egg ggg cgc gtt get ggc 403 
Ala Leu Ala Asn Thr Val lie Gly Gin Ala Arg Gly Arg Val Ala Gly 
90 95 100 

acg cgc ctg gag ctt cag gga atg egg ate gee ggg ccg gag ccc gaa 451 
Thr Arg Leu Glu Leu Gin Gly Met Arg lie Ala Gly Pro Glu Pro Glu 
105 110 115 

ttt teg get ttc gac gac gaa ccc acc gaa gee cgc gaa gtt gcg ggc 4 99 
Phe Ser Ala Phe Asp Asp Glu Pro Thr^ Glu Ala Arg Glu Val Ala Gly 
120 125 130 



cgc att ttg acg ctg ctt aaa aac ggc gtt cag gec tea gaa ate gee 
Arg lie Leu Thr Leu Leu Lys Asn Gly Val Gin Ala Ser Glu lie Ala 



547 
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135 140 145 

gtt ttg tac cgc ate aac gcg cag teg gcg gtt ttc gag caa gcg ctt 595 

Val Leu Tyr Arg lie Asn Ala Gin Ser Ala Val Phe Glu Gin Ala Leu 
150 155 160 165 

gec gac gec ggc ate gta tat cag gtg cgc ggc ggc gaa ggc ttt ttc 643 

Ala Asp Ala Gly lie Val Tyr Gin Val Arg Gly Gly Glu Gly Phe Phe 
170 175 180 

ace cgc cca gaa att cgc caa gec ctg agt caa ctg ate cgc act tec 691 

Thr Arg Pro Glu lie Arg Gin Ala Leu Ser Gin Leu lie Arg Thr Ser 

185 190 195 

caa cgc gac gtc gat gaa age gat ctg gtg cgt ctg acg caa cgc aca 739 

Gin Arg Asp Val Asp Glu Ser Asp Leu Val Arg Leu Thr Gin Arg Thr 
200 205 210 

etc gtg cca ctt ggg ttg agt teg gaa gag ccc age ggt gee caa gag 787 

Leu Val Pro Leu Gly Leu Ser Ser Glu Glu Pro Ser Gly Ala Gin Glu 
215 220 225 

egg gaa cgc tgg caa teg etc aac get tta gtc gat ctg gtg aaa gac 835 

Arg Glu Arg Trp Gin Ser Leu Asn Ala Leu Val Asp Leu Val Lys Asp 
230 235 240 245 

ctt gtt aaa gee aca cca gat ttg gat etc aca ggc ttg ctg ctg aaa 883 

Leu Val Lys Ala Thr Pro Asp Leu Asp Leu Thr Gly Leu Leu Leu Lys 
250 255 260 

ctt egg gaa cgc caa gag gcg aag cat ccg ccg ace gtc gaa ggt gtc 931 

Leu Arg Glu Arg Gin Glu Ala Lys His Pro Pro Thr Val Glu Gly Val ■ 

265 270 275 

acc ttg gca teg eta cac gcg gcg aaa ggc etc gaa tgg gat gcg gtg 97 9 

Thr Leu Ala Ser Leu His Ala Ala Lys Gly Leu Glu Trp Asp Ala Val 
280 285 290 

ttt ctt gtc gga ctt gtc gat tec acg tta ccg ate age cac gee att 1027 

Phe Leu Val Gly Leu Val Asp Ser Thr Leu Pro lie Ser His Ala lie 
295 300 305 

aaa tct ggc gat gaa gca ate gaa gag gaa cgt cgc ctg ttc tat gtc 1075 

Lys Ser Gly Asp Glu Ala lie Glu Glu Glu Arg Arg Leu Phe Tyr Val 
310 315 320 325 

ggt gtg acc cgt gee cgc gaa cac etc cac tgc agt tgg gca etc gcg 1123 

Gly Val Thr Arg Ala Arg Glu His Leu His Cys Ser Trp Ala Leu Ala 
330 335 340 

agg caa gaa ggc gga egg aaa teg aga aag egg agt cga ttc etc gat 1171 

Arg Gin Glu Gly Gly Arg Lys Ser Arg Lys Arg Ser Arg Phe Leu Asp 

345 350 355 

ggc ata gtc gtg gag atg gee tec gaa teg ggc aca cct cgc age aat 1219 

Gly lie Val Val Glu Met Ala Ser Glu Ser Gly Thr Pro Arg Ser Asn 
360 365 370 

cgt ccg aaa aac tgc cga gtg tgc gga teg gtt ctt tea age cct gee 12 67 

Arg Pro Lys Asn Cys Arg Val Cys Gly Ser Val Leu Ser Ser Pro Ala 
375 380 385 
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247 



gaa aaa get gtc ggt egg tgt gcg agt tgc ccg ate caa gcg gat gaa 1315 
Glu Lys Ala Val Gly Arg Cys Ala Ser Cys Pro lie Gin Ala Asp Glu 
390 395 400 405 

cga gtc ttc gaa cag ctg cga acg tgg cgc, aat gac acc gcg aag cgc 1363 
Arg Val Phe Glu Gin Leu Arg Thr Trp Arg Asn Asp Thr Ala Lys Arg 
410 415 420 

gaa aac aaa gcg gcg tac atg gtg ttc age aat gca acg ttg atg gcg 1411 
Glu Asn Lys Ala Ala Tyr Met Val Phe Ser Asn Ala Thr Leu Met Ala 
425 430 435 

ate get gaa atg aac ccc acc aac gaa aac gaa ttg etc age gtg ccg 1459 
lie Ala Glu Met Asn Pro Thr Asn Glu Asn Glu Leu Leu Ser Val Pro 
440 445 450 

ggt gtg ggg ccg atg aag ate gag aac tat ggc gat gac gtg etc gcg 1507 
Gly Val Gly Pro Met Lys lie Glu Asn Tyr Gly Asp Asp Val Leu Ala 
455 460 465 

att ttg gga gca ctt taggaaccta aactccaaca cat 1545 

lie Leu Gly Ala Leu 

470 



<210> 106 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 106 

Val Ala Glu Glu Phe Arg Gin Gin Tyr Arg Ser Phe Val Val Asp Glu 
15 10 15 

Tyr Gin Asp Val Thr Pro Leu Gin Gin Arg Val Leu Asp Ala Trp Leu 
20 • 25 30 

Gly Asp Arg Asp Asp Leu Thr Val Val Gly Asp Ala Asn Gin Thr lie 
35 40 45 

Tyr Ser Phe Thr Gly Ala Thr Pro Glu Phe Leu Leu Asn Phe Ser Arg 
50 55 60 

Lys Tyr Pro Glu Ala Thr Val Val Lys Leu Gin Arg Asp Tyr Arg Ser 
65 70 75 80 

Thr Pro Gin Val Thr Ala Leu Ala Asn Thr Val lie Gly Gin Ala Arg 
85 90 95 

Gly Arg Val Ala Gly Thr Arg Leu Glu Leu Gin Gly Met Arg lie Ala 
100 105 110 

Gly Pro Glu Pro Glu Phe Ser Ala Phe Asp Asp Glu Pro Thr Glu Ala 
115 120 125 

Arg Glu Val Ala Gly Arg lie Leu Thr Leu Leu Lys Asn Gly Val Gin 
130 135 140 

Ala Ser Glu lie Ala Val Leu Tyr Arg He Asn Ala Gin Ser Ala Val 
145 150 155 160 



ATTORNEY DOCKET NO.: BGI-130CP 248 



Phe Glu Gin Ala Leu Ala Asp Ala Gly lie Val Tyr Gin Val Arg Gly 
165 170 175 

Gly Glu Gly Phe Phe Thr Arg Pro Glu lie Arg Gin Ala Leu Ser Gin 
180 185 190 

Leu lie Arg Thr Ser Gin Arg Asp Val Asp Glu Ser Asp Leu Val Arg 
195 200 205 

Leu Thr Gin Arg Thr Leu Val Pro Leu Gly Leu Ser Ser Glu Glu Pro 
210 215 220 

Ser Gly Ala Gin Glu Arg Glu Arg Trp Gin Ser Leu Asn Ala Leu Val 
225 230 235 240 

Asp Leu Val Lys Asp Leu Val Lys Ala Thr Pro Asp Leu Asp Leu Thr 
245 250 255 

Gly Leu Leu Leu Lys Leu Arg Glu Arg Gin Glu Ala Lys His Pro Pro 
260 265 270 

Thr Val Glu Gly Val Thr Leu Ala Ser Leu His Ala Ala Lys Gly Leu 
275 280 285 

Glu Trp Asp Ala Val Phe Leu Val Gly Leu Val Asp Ser Thr Leu Pro 
290 295 300 

lie Ser His Ala lie Lys Ser Gly Asp Glu Ala lie Glu Glu Glu Arg 
305 310 315 320 

Arg Leu Phe Tyr Val Gly Val Thr Arg Ala Arg Glu His Leu His Cys 
325 330 335 

Ser Trp Ala Leu Ala Arg Gin Glu Gly Gly Arg Lys Ser Arg Lys Arg 
340 345 350 

Ser Arg Phe Leu Asp Gly lie Val Val Glu Met Ala Ser Glu Ser Gly 
355 360 365 

Thr Pro Arg Ser Asn Arg Pro Lys Asn Cys Arg Val Cys Gly Ser Val 
370 375 380 

Leu Ser Ser Pro Ala Glu Lys Ala Val Gly Arg Cys Ala Ser Cys Pro 
385 390 395 400 

lie Gin Ala Asp Glu Arg Val Phe Glu Gin Leu Arg Thr Trp Arg Asn 
405 410 415 

Asp Thr Ala Lys Arg Glu Asn Lys Ala Ala Tyr Met Val Phe Ser Asn 
420 425 430 

Ala Thr Leu Met Ala lie Ala Glu Met Asn Pro Thr Asn Glu Asn Glu 
435 440 445 

Leu Leu Ser Val Pro Gly Val Gly Pro Met Lys lie Glu Asn Tyr Gly 
450 455 460 



Asp Asp Val Leu Ala lie Leu Gly Ala Leu 
465 470 
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<210> 107 
<211> 2691 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2668) 
<223> RXN01683 

<400> 107 

cccaaaatgg tatcgctttg ataccaattt tggggcatgc aaggcgttaa aacggcctgt 60 



ggactaaaat cggtagggtt gacacgaaga aaggtgatca gtg age gac gac aat 

Val Ser Asp Asp Asn 
1 5 



115 



acc gga caa ttt gac cgc gtt aat ccc att gat ate aat gag gaa atg 
Thr Gly Gin Phe Asp Arg Val Asn Pro lie Asp lie Asn Glu Glu Met 
10 15 20 



163 



cag teg age tac ate gac tac gcg atg tea gtc ate gtc gga cgt gee 
Gin Ser Ser Tyr lie Asp Tyr Ala Met Ser Val lie Val Gly Arg Ala 
25 30 35 



211 



etc cca gag gtg cga gac ggc ctg aag cca gtc cac cgc cgc gtc ttg 
Leu Pro Glu Val Arg Asp Gly Leu Lys Pro Val His Arg Arg Val Leu 
40 45 50 



259 



tac gcg atg ttc gac aac ggc tac cgc ccc gac cgc age tac gtg aag 
Tyr Ala Met Phe Asp Asn Gly Tyr Arg Pro Asp Arg Ser Tyr Val Lys 
55 60 65 



307 



tct gca aaa cca gtg gca gac acc atg ggt aac ttc cac cca cac ggc 
Ser Ala Lys Pro Val Ala Asp Thr Met Gly Asn Phe His Pro His Gly 
70 75 80 85 



355 



gac acc gca att tat gac acg ttg gtg cgc atg get cag cca tgg tec 
Asp Thr Ala lie Tyr Asp Thr Leu Val Arg Met Ala Gin Pro Trp Ser 
90 95 100 



403 



atg cga tac ccg ctg gta gac ggc cag ggt aac ttc ggt tec cgc ggc 
Met Arg Tyr Pro Leu Val Asp Gly Gin Gly Asn Phe Gly Ser Arg Gly 
105 110 115 



451 



aac gac ggc cct gca gca atg cgt tac acc gag tgc cgc atg acc cca 
Asn Asp Gly Pro Ala Ala Met Arg Tyr Thr Glu Cys Arg Met Thr Pro 
120 125 130 



499 



ctg gee atg gag atg gtg cgc gac ate cgc gaa aac acc gtc aac ttc 
Leu Ala Met Glu Met Val Arg Asp lie Arg- Glu Asn Thr Val Asn Phe 
135 140 145 



547 



tea cca aac tac gac ggt aaa acc etc gaa cca gac gtt ttg cca teg 
Ser Pro Asn Tyr Asp Gly Lys Thr Leu Glu Pro Asp Val Leu Pro Ser 
150 155 160 165 



595 



cgc gtt cca aac ttg ttg atg aac ggt teg ggc ggc att gcg gtc ggc 
Arg Val Pro Asn Leu Leu Met Asn Gly Ser Gly Gly lie Ala Val Gly 
170 175 180 



643 
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atg gcc acc aac ate cca ccg cac aac etc aac gag ctt gec gac gec 691 
Met Ala Thr Asn lie Pro Pro His Asn Leu Asn Glu Leu Ala Asp Ala 
185 190 195 

ate ttc tgg etc ctg gaa aac cca gac gcc gaa gaa tec gaa get etc 739 
lie Phe Trp Leu Leu Glu Asn Pro Asp Ala Glu Glu Ser Glu Ala Leu 
200 205 210 

gaa gcc tgc atg aag ttt gtg aag ggc cca gac ttc cca acc get ggc 787 
Glu Ala Cys Met Lys Phe Val Lys Gly Pro Asp Phe Pro Thr Ala Gly 
215 220 225 

etc ate ate ggt gac aag ggc ate cac gat gcc tac acc acc ggc cgc 835 
Leu lie lie Gly Asp Lys Gly lie His Asp Ala Tyr Thr Thr Gly Arg 
230 235 240 245 

ggc tec ate cgc atg cgc ggt gtc acc tec ate gag gag gaa ggc aac 883 
Gly Ser lie Arg Met Arg Gly Val Thr Ser lie Glu Glu Glu Gly Asn 
250 255 260 

cgc acc gtc ate gtt ate acc gag ctg cca tac cag gtc aac ccg gat 931 
Arg Thr Val lie Val lie Thr Glu Leu Pro Tyr Gin Val Asn Pro Asp 
265 270 275 

aac ctg ate tct aat ate gcg gag cag gtg cgc gac ggc aag etc gtg 979 
Asn Leu lie Ser Asn lie Ala Glu Gin Val Arg Asp Gly Lys Leu Val 
280 285 290 

ggc ate tec aag att gaa gat gaa tec tec gac cgc gtc ggc atg cgc 1027 
Gly lie Ser Lys lie Glu Asp Glu Ser Ser Asp Arg Val Gly Met Arg . 
295 300 305 

att gtg gtc acc etc aag cgc gac gca gtt gcc cgc gtg gtg ctg aac 1075 
lie Val Val Thr Leu Lys Arg Asp Ala Val Ala Arg Val Val Leu Asn 
310 315 320 325 

aac ctg ttc aag cac tec cag ctg caa gcc aac ttt ggt gcg aac atg 1123 
Asn Leu Phe Lys His Ser Gin Leu Gin Ala Asn Phe Gly Ala Asn Met 
330 335 ' 340 

etc tec ate gtc gat ggc gtg cca cgc acc ctt cgc ctg gac cag atg 1171 
Leu Ser lie Val Asp Gly Val Pro -Arg Thr Leu Arg Leu Asp Gin Met 
345 350 355 

ctg cgc tac tac gtg gca cac cag ate gaa gtc ate gtg cgc cgc acc 1219 
Leu Arg Tyr Tyr Val Ala His Gin lie Glu Val lie Val Arg Arg Thr 
360 365 370 

caa tac cgc etc gac aag get gaa gag cgc gcc cac etc etc cgc ggc 1267 
Gin Tyr Arg Leu Asp Lys Ala Glu Glu Arg Ala His Leu Leu Arg Gly 
375 380 385 

ctg gtc aag gcc ctg gac atg ctg gac gag gtc ate gcg etc ate cgc 1315 
Leu Val Lys Ala Leu Asp Met Leu Asp Glu Val lie Ala Leu lie Arg 
390 395 400 405 

cgc age cca acc cca gat gaa gcc cgc acc ggc etc atg teg ctt etc 1363 
Arg Ser Pro Thr Pro Asp Glu Ala Arg Thr Gly Leu Met Ser Leu Leu 
410 415 420 
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gac gtc gac gag gcg cag get gac gca att ctg gca atg cag ctg cgt 1411 

Asp Val Asp Glu Ala Gin Ala Asp Ala lie Leu Ala Met Gin Leu Arg 

425 430 435 

cgc ctg gcg gca ctg gaa cgc caa aag ate ate gat gag etc get gaa 1459 

Arg Leu Ala Ala Leu Glu Arg Gin Lys lie lie Asp Glu Leu Ala Glu 
440 445 450 

ate gag ctg gaa ate get gac ctg aag gee ate ctg gca age cca gaa 1507 

lie Glu Leu Glu lie Ala Asp Leu Lys Ala lie Leu Ala Ser Pro 1 Glu 
455 460 465 

cgt cag cgc ace ate gtt cgc gat gag ctg acc gaa ate gtg gaa aag 1555 

Arg Gin Arg Thr lie Val Arg Asp Glu Leu Thr Glu lie Val Glu Lys 

470 475 480 485 

tac ggc gac gag cgt cgt tec cag ate ate get gee acc ggc gac gtg 1603 

Tyr Gly Asp Glu Arg Arg Ser Gin lie lie Ala Ala Thr Gly Asp Val 

490 " 495 500 

tct gaa gaa gac etc att gcg cgt gaa aac gtt gtc ate acc att acc 1651 

Ser Glu Glu Asp Leu lie Ala Arg Glu Asn Val Val lie Thr lie Thr 

505 510 515 

tec acc ggt tac gca aag cgc acc aag gtc gat gee tac aag teg caa 1699 

Ser Thr Gly Tyr Ala Lys Arg Thr Lys Val Asp Ala Tyr Lys Ser Gin 
520 525 530 

aag cgt ggc ggc aag ggt gtt cgt ggc gca gag etc aag caa gat gac 1747 

Lys Arg Gly Gly Lys Gly Val Arg Gly Ala Glu Leu Lys Gin Asp Asp 
535 540 545 

att gtt cgt cac ttc ttc gtc age tec acc cac gac tgg att ttg ttc 1795 

lie Val Arg His Phe Phe Val Ser Ser Thr His Asp Trp lie Leu Phe 

550 555 560 565 

ttc acc aac tac ggt cgc gtg tac cgc etc aag gca ttc gaa ctt cca 1843 

Phe Thr Asn Tyr Gly Arg Val Tyr Arg Leu Lys Ala Phe Glu Leu Pro 

570 575 580 

gag gca tec cgc acc gca cgt gga cag cac gtg gee aac ctt ctg gaa 1891 

Glu Ala Ser Arg Thr Ala Arg Gly Gin His Val Ala Asn Leu Leu Glu 

585 590 595 

ttc caa cct ggt gag caa ate gee cag gtc ate cag ttg gaa age tac 1939 

Phe Gin Pro Gly Glu Gin lie Ala Gin Val lie Gin Leu Glu Ser Tyr 
600 605 610 

aac gac ttc cca tac ctg gtg etc gca acc gca cac ggt cgc gtg aag 1987 

Asn Asp Phe Pro Tyr Leu Val Leu Ala Thr Ala His Gly Arg Val Lys 
615 620 625 

aag tec cgc ctg etc gac tac gaa tea gca cgt tec ggt ggc etc ate 2035 

Lys Ser Arg Leu Leu Asp Tyr Glu Ser Ala Arg Ser Gly Gly Leu lie 

630 635 640 645 

gee ate aac ctg aac gag gac gat cgc etc ate ggc gec gca ctt tgc 2083 

Ala lie Asn Leu Asn Glu Asp Asp Arg Leu lie Gly Ala Ala Leu Cys 

650 655 660 

ggt gaa gaa gac gat ctg ctg ctg gtc tct gaa ttc gga cag tec ate 2131 
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Gly Glu Glu Asp Asp Leu Leu Leu Val Ser Glu Phe Gly Gin Ser lie 
665 670 675 

cgc ttc acc gcc gac gat gag cag etc cgc ccc atg ggc cgc gec acc 2179 
Arg Phe Thr Ala Asp Asp Glu Gin Leu Arg Pro Met Gly Arg Ala Thr 
680 685 690 

gcc ggt gtc aag ggc atg cgc ttc cgc gac aac gac caa ctg ctg tec 2227 
Ala Gly Val Lys Gly Met Arg Phe Arg Asp Asn Asp Gin Leu Leu Ser 
695 700 705 

atg tec gtg gtc cgc gac ggc gaa ttc etc etc gtt gcc acc tec ggc 2275 
Met Ser Val Val Arg Asp Gly Glu Phe Leu Leu Val Ala Thr Ser Gly 
710 715 720 725 

ggc tac ggc aag cgc acc cca ctt gag gat tac tec acc cag ggc cgt 2323 
Gly Tyr Gly Lys Arg Thr Pro Leu Glu Asp Tyr Ser Thr Gin Gly Arg 
730 735 740 

ggt ggc etc ggc gtg gtg acc ttc aag tac acc ccg aag cgc ggt cgc 2371 
Gly Gly Leu Gly Val Val Thr Phe Lys Tyr Thr Pro Lys Arg Gly Arg 
745 750 755 

etc gtc age gcc ate gca gtt gag gaa gat gac gag ate ttc gcc ate 2419 
Leu Val Ser Ala lie Ala Val Glu Glu Asp Asp Glu lie Phe Ala lie 
760 765 770 

acc tec gcc ggc ggc gtt gtt cgc acc gaa gtc aag cag ate cga cca 24 67 
Thr Ser Ala Gly Gly Val Val Arg Thr Glu Val Lys. Gin lie Arg Pro 
775 780 785 

tec tec cgt gca aca atg ggt gtt cga ctg gtc aac ttg gaa gaa ggt 2515 
Ser Ser Arg Ala Thr Met Gly 'Val Arg Leu Val Asn Leu Glu Glu Gly 
790 795 800 805 

gta gaa ctg ctt gcc ate gac aag aac gtc gaa gac cag ggc gaa gca 2563 
Val Glu Leu Leu Ala lie Asp Lys Asn Val Glu Asp Gin Gly Glu Ala 
810 815 820 

tec gca gaa gca gta gca aag ggt gca gtc gaa gga cca gca tec aag 2611 
Ser Ala Glu Ala Val Ala Lys Gly Ala Val Glu Gly Pro Ala Ser Lys 
825 830 835 



act get gcc gaa gaa acc gac tec gtt gac aac gga tec gac gaa aac 
Thr Ala Ala Glu Glu Thr Asp Ser Val Asp Asn Gly Ser Asp Glu Asn 
840 845 850 



2659 



ggc gag gaa taatttatgg catcccgaga agt 2691 
Gly Glu Glu 
855 



<210> 108 
<211> 856 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 108 

Val Ser Asp Asp Asn Thr Gly Gin Phe Asp Arg Val Asn Pro lie Asp 
15 10 15 
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lie Asn Glu Glu 
20 

He Val Gly Arg 
35 

His Arg Arg Val 
50 

Arg Ser Tyr Val 
65 

Phe His Pro His 



Ala Gin Pro Trp 
100 

Phe .Gly Ser Arg 
115 

Cys Arg Met Thr 
130 

Asn Thr Val Asn 
145 

Asp Val Leu Pro 



Gly He Ala Val 
180 

Glu Leu Ala Asp 
195 

Glu Ser Glu Ala 
210 

Phe Pro Thr Ala 
225 

Tyr Thr Thr Gly 



Glu Glu Glu Gly 
260 

Gin Val Asn Pro 
275 

Asp Gly Lys Leu 
290 

Arg Val Gly Met 
305 

Arg Val Val Leu 



Met Gin Ser Ser 



Ala Leu Pro Glu 
40 

Leu Tyr Ala Met 
55 

Lys Ser Ala Lys 
70 

Gly Asp Thr Ala 
85 

Ser Met Arg Tyr 



Gly Asn Asp Gly 
120 

Pro Leu Ala Met 
135 

Phe Ser Pro Asn 
150 

Ser Arg Val Pro 
165 

Gly Met Ala Thr 



Ala lie Phe Trp 
200 

Leu Glu Ala Cys 
215 

Gly Leu lie He 
230 

Arg Gly Ser He 
245 

Asn Arg Thr Val 



Asp Asn Leu He 
280 

Val Gly lie Ser 
295 

Arg He Val Val 
310 

Asn Asn Leu Phe 
325 



Tyr He Asp Tyr 
25 

Val Arg Asp Gly 



Phe Asp Asn Gly 
60 

Pro Val Ala Asp 
75 

He Tyr Asp Thr 
90 

Pro Leu Val Asp 
105 

Pro Ala Ala Met 



Glu Met Val Arg 
140 

Tyr Asp Gly Lys 
155 

Asn Leu Leu Met 
170 

Asn He Pro Pro 
185 

Leu Leu Glu Asn 



Met Lys Phe Val 
220 

Gly Asp Lys Gly 
235 

Arg Met Arg Gly 
250 

lie Val He Thr 
265 

Ser Asn He Ala 



Lys lie Glu Asp 
300 

Thr Leu Lys Arg 
315 

Lys His Ser Gin 
330 



Ala Met Ser Val 
30 

Leu Lys Pro Val 
45 

Tyr Arg Pro Asp 



Thr Met Gly Asn 
80 

Leu Val Arg Met 
95 

Gly Gin Gly Asn 
110 

Arg Tyr Thr Glu 
125 

Asp He Arg Glu 



Thr Leu Glu Pro 
160 

Asn Gly Ser Gly 
175 

His Asn Leu Asn 
190 

Pro Asp Ala Glu 
205 

Lys Gly Pro Asp 



He His Asp Ala 
240 

Val Thr Ser He 
255 

Glu Leu Pro Tyr 
270 

Glu Gin Val Arg 
285 

Glu Ser Ser Asp 



Asp Ala Val Ala 
320 

Leu Gin Ala Asn 
335 



Phe Gly Ala Asn Met Leu Ser He Val Asp Gly Val Pro Arg Thr Leu 
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340 

Arg Leu Asp Gin Met Leu 
355 



Arg Tyr 
360 



345 

Tyr Val Ala His 



350 

Gin lie Glu Val 
365 



lie Val Arg Arg Thr Gin Tyr Arg 
370 375 



Leu Asp Lys Ala 
380 



Glu Glu Arg Ala 



His Leu Leu Arg Gly Leu 
385 390 



Val Lys Ala Leu Asp Met 
395 



Leu Asp Glu Val 
1 400 



lie Ala Leu lie 



Arg Arg Ser Pro Thr Pro Asp Glu 
405 410 



Ala Arg Thr Gly 
415 



Leu Met Ser Leu Leu Asp 
420 

Ala Met Gin Leu Arg Arg 
435 



Val Asp Glu Ala Gin Ala 
425 



Leu Ala 
440 



Ala Leu Glu Arg 



Asp Ala lie Leu 
430 

Gin Lys lie lie 
445 



Asp Glu Leu Ala 
450 



Glu lie Glu Leu Glu lie Ala Asp 
455 460 



Leu Lys Ala lie 



Leu Ala Ser Pro 
465 

Glu lie Val Glu 



Glu Arg Gin Arg Thr lie Val Arg 
470 475 

Lys Tyr Gly Asp Glu Arg Arg Ser 
485 490 



Asp Glu Leu Thr 
480 

Gin lie lie Ala 
495 



Ala Thr Gly Asp 
500 



Val Ser Glu Glu 



Asp Leu lie Ala 
505 



Arg Glu Asn Val 
510 



Val lie Thr lie 
515 



Thr Ser 



Thr Gly 
520 



Tyr Ala Lys Arg 



Thr Lys Val Asp 
525 



Ala Tyr Lys Ser Gin Lys Arg Gly 
530 535 



Gly Lys Gly Val 
540 



Arg Gly Ala Glu 



Leu Lys Gin Asp Asp lie 
545 550 



Val Arg His . Phe Phe Val 
555 



Ser Ser Thr His 
560 



Asp Trp lie Leu 



Phe Phe Thr Asn Tyr Gly Arg Val 
565 570 



Tyr Arg Leu Lys 
575 



Ala Phe Glu Leu 
580 



Pro Glu Ala Ser 



Arg Thr Ala Arg 
585 



Gly Gin His Val 
590 



Ala Asn Leu Leu Glu Phe Gin Pro 
595 600 



Gly Glu Gin He 



Ala Gin Val He 
605 



Gin Leu Glu Ser Tyr Asn Asp Phe 
610 615 



Pro Tyr Leu Val 
620 



Leu Ala Thr Ala 



His Gly Arg Val Lys Lys 
625 630 



Ser Arg Leu Leu Asp Tyr 
635 



Glu Ser Ala Arg 
640 



Ser Gly Gly Leu 



He Ala He Asn Leu Asn Glu Asp 
645 650 



Asp Arg Leu He 
655 



Gly Ala Ala Leu Cys Gly Glu Glu Asp Asp Leu Leu Leu Val Ser Glu 
660 665 670 
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Phe Gly Gin Ser lie Arg Phe Thr Ala Asp Asp Glu Gin Leu Arg Pro 
675 680 685 

Met Gly Arg Ala Thr Ala Gly Val Lys Gly Met Arg Phe Arg Asp Asn 
690 695 700 

Asp Gin Leu Leu Ser Met Ser Val Val Arg Asp Gly Glu Phe Leu Leu 
705 710 715 720 

Val Ala Thr Ser Gly Gly Tyr Gly Lys Arg Thr Pro Leu Glu Asp Tyr 
725 730 735 

Ser Thr Gin Gly Arg Gly Gly Leu Gly Val Val Thr Phe Lys Tyr Thr 
740 745 750 

Pro Lys Arg Gly Arg Leu Val Ser Ala lie Ala Val Glu Glu Asp Asp 
755 760 765 

Glu lie Phe Ala lie Thr Ser Ala Gly Gly Val Val Arg Thr Glu Val 
770 775 780 

Lys Gin lie Arg Pro Ser Ser Arg Ala Thr Met Gly Val Arg Leu Val 
785 790 795 800 

Asn Leu Glu Glu Gly Val Glu Leu Leu Ala lie Asp Lys Asn Val Glu 
805 810 815 

Asp Gin Gly Glu Ala Ser Ala Glu Ala Val Ala Lys Gly Ala Val Glu 
820 825 830 

Gly Pro Ala Ser Lys Thr Ala Ala Glu Glu Thr Asp Ser Val Asp Asn 
835 840 845 

Gly Ser Asp Glu Asn Gly Glu Glu 
850 855 



<210> 109 
<211> 257 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (234) 

<223> FRXA01682 

<400> 109 

cgc acc aag gtc gat gcc tac aag teg caa aag cgt ggc ggc aag ggt 48 
Arg Thr Lys Val Asp Ala Tyr Lys Ser Gin Lys Arg Gly Gly Lys Gly 
15 10 15 

gtt tgt ggc gca gag etc aag caa gat gac att gtt cgt cac ttc ttc 96 
Val Cys Gly Ala Glu Leu Lys Gin Asp Asp lie Val Arg His Phe Phe 
20 25 30 



gtc age tec acc cac gac tgg att ttg ttt ctt cac caa eta egg teg 144 
Val Ser Ser Thr His Asp Trp lie Leu Phe Leu His Gin Leu Arg Ser 
35 40 45 
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cgt gta ccg cct caa ggc att cga act 
Arg Val Pro Pro Gin Gly lie Arg Thr 
50 55 

acg tgg aca gca cgt ggc caa cct tct 
Thr Trp Thr Ala Arg Gly Gin Pro Ser 
65 70 

tgagcaaatc gcccaggtca tec 



tec aga ggc ate ccg cac cgc 192 
Ser Arg Gly lie Pro His Arg 
60 

gga att cca acc tgg 234 
Gly lie Pro Thr Trp 
75 

257 



<210> 110 
<211> 78 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Arg Thr Lys Val Asp Ala Tyr Lys Ser Gin Lys Arg Gly Gly Lys Gly 
15 10 15 

Val Cys Gly Ala Glu Leu Lys Gin Asp Asp lie Val Arg His Phe Phe 
20 25 30 

Val Ser Ser Thr His Asp Trp lie Leu Phe Leu His Gin Leu Arg Ser 
35 40 45 

Arg Val Pro Pro Gin Gly lie Arg Thr Ser Arg Gly lie Pro His Arg 
50 55 60 

Thr Trp Thr Ala Arg Gly Gin Pro Ser Gly lie Pro Thr Trp 
65 70 75 



<210> 111 
<211> 850 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (850) 
<223> FRXA01683 

<400> 111 

ggtgtttgtg gegcagaget caagcaagat gacattgttc gtcacttctt cgtcagctcc 60 

acccacgact ggattttgtt tcttcaccaa ctacggtcgc gtg tac cgc etc aag 115 

Val Tyr Arg Leu Lys 
1 5 

gca ttc gaa ctt cca gag gca tec cgc acc gca cgt gga cag cac gtg 163 
Ala Phe Glu Leu Pro Glu Ala Ser Arg Thr Ala Arg Gly Gin His Val 
10 15 20 

gec aac ctt ctg gaa ttc caa cct ggt gag caa ate gee cag gtc ate 211 
Ala Asn Leu Leu Glu Phe Gin Pro Gly Glu Gin He Ala Gin Val He 
25 30 35 



cag ttg gaa age tac aac gac ttc cca tac ctg gtg etc gca acc gca 
Gin Leu Glu Ser Tyr Asn Asp Phe Pro Tyr Leu Val Leu Ala Thr Ala 
40 45 50 



259 
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cac ggt cgc gtg aag aag tec cgc ctg etc gac tac gaa tea gca cgt 307 
His Gly Arg Val Lys Lys Ser Arg Leu Leu Asp Tyr Glu Ser Ala Arg 
55 60 - 65 

tec ggt ggc etc ate gee ate aac ctg aac gag gac gat cgc etc ate 355 
Ser Gly Gly Leu lie Ala lie Asn Leu Asn Glu Asp Asp Arg Leu lie 
70 75 80 85 

ggc gee gca ctt tgc ggt gaa gaa gac gat ctg ctg ctg gtc tct gaa 4 03 
Gly Ala Ala Leu Cys Gly Glu Glu Asp Asp Leu Leu Leu Val Ser Glu 
90 95 100 

ttc gga cag tec ate cgc ttc acc gec gac gat gag cag etc cgc ccc 451 
Phe Gly Gin Ser lie Arg Phe Thr Ala Asp Asp Glu Gin Leu Arg Pro 
105 110 115 

atg ggc cgc gee acc gec ggt gtc aag ggc atg cgc ttc cgc gac aac 4 99 
Met Gly Arg Ala Thr Ala Gly Val Lys Gly Met Arg Phe Arg Asp Asn 
120 125 130 

gac caa ctg ctg tec atg tec gtg gtc cgc gac ggc gaa ttc etc etc 547 
Asp Gin Leu Leu Ser Met Ser Val Val Arg Asp Gly Glu Phe Leu Leu 
135 140 145 

gtt gee acc tec ggc ggc tac ggc aag cgc acc cca ctt gag gat tac 595 
Val Ala Thr Ser Gly Gly Tyr Gly Lys Arg Thr Pro Leu Glu Asp Tyr 
150 155 160 165 

tec acc cag ggc cgt ggt ggc etc ggc gtg gtg acc ttc aag tac acc 643 
Ser Thr Gin Gly Arg Gly Gly Leu Gly Val Val Thr Phe Lys Tyr Thr 
170 175 180 

ccg aag cgc ggt cgc etc gtc age gec ate gca gtt gag gaa gat gac 691 
Pro Lys Arg Gly Arg Leu Val Ser Ala lie Ala Val Glu Glu Asp Asp 
185 190 195 

gag ate ttc gee ate acc tec gee. ggc ggc gtt gtt cgc acc gaa gtc 739 
Glu He Phe Ala He Thr Ser Ala Gly Gly Val Val Arg Thr Glu Val 
200 205 210 

aag cag ate cga cca tec tec cgt gca aca atg ggt gtt cga ctg gtc 787 
Lys Gin He Arg Pro Ser Ser Arg Ala Thr Met Gly Val Arg Leu Val 
215 220 225 

aac ttg gaa gaa ggt gta gaa ctg ctt gee ate gac aag aac gtc gaa 835 
Asn Leu Glu Glu Gly Val Glu Leu Leu Ala He Asp Lys Asn Val Glu 
230 235 .240 245 

gac cag ggc gaa gca 850 
Asp Gin Gly Glu Ala 
250 



<210> 112 
<211> 250 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 112 

Val Tyr Arg Leu Lys Ala Phe Glu Leu Pro Glu Ala Ser Arg Thr Ala 
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1 5 10 15 

Arg Gly Gin His Val Ala Asn Leu Leu Glu Phe Gin Pro Gly Glu Gin 
20 25 30 

lie Ala Gin Val lie Gin Leu Glu Ser Tyr Asn Asp Phe Pro Tyr Leu 
35 40 45 

Val Leu Ala Thr Ala His Gly Arg Val Lys Lys Ser Arg Leu Leu Asp 
50 55 60 

Tyr Glu Ser Ala Arg Ser Gly Gly Leu lie Ala lie Asn Leu Asn Glu 
65 70 75 80 

Asp Asp Arg Leu lie Gly Ala Ala Leu Cys Gly Glu Glu Asp Asp Leu 
85 90 95 

Leu Leu Val Ser Glu Phe Gly Gin Ser. lie Arg Phe Thr Ala Asp Asp 
100 105 110 

Glu Gin Leu Arg Pro Met Gly Arg Ala Thr Ala Gly Val Lys Gly Met 
115 120 125 

Arg Phe Arg Asp Asn Asp Gin Leu Leu Ser Met Ser Val Val Arg Asp 
130 135 140 

Gly Glu Phe Leu Leu Val Ala Thr Ser Gly Gly Tyr Gly Lys Arg Thr 
145 150 155 160 

Pro Leu Glu Asp Tyr Ser Thr Gin Gly Arg Gly Gly Leu Gly Val Val 
165 170 175 

Thr Phe Lys Tyr Thr Pro Lys Arg Gly Arg Leu Val Ser Ala lie Ala 
180 185 190 

Val Glu Glu Asp Asp Glu lie Phe Ala lie Thr Ser Ala Gly Gly Val 
195 200 205 

Val Arg Thr Glu Val Lys Gin lie Arg Pro Ser Ser Arg Ala Thr Met 
210 215 220 

Gly Val Arg Leu Val Asn Leu Glu Glu Gly Val Glu Leu Leu Ala lie 
225 230 235 240 

Asp Lys Asn Val Glu Asp Gin Gly Glu Ala 
245 250 



<210> 113 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (873) 
<223> FRXA01684 



<400> 113 

ggc gac acc gca att tat gac acg ttg gtg cgc atg get cag cca tgg 
Gly Asp Thr Ala lie Tyr Asp Thr Leu Val Arg Met Ala Gin Pro Trp 



48 
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15 10 15 

tec atg cga tac ccg ctg gta gac ggc cag ggt aac ttc ggt tec cgc 96 
Ser Met Arg Tyr Pro Leu Val Asp Gly Gin Gly Asn Phe Gly Ser Arg 
20 25 30 

ggc aac gac ggc cct gca gca atg cgt tac acc gag tgc cgc atg ace 144 
Gly Asn Asp Gly Pro Ala Ala Met Arg Tyr Thr Glu Cys Arg Met Thr 
35 40 45 

cca ctg gec atg gag atg gtg cgc gac ate cgc gaa aac acc gtc aac 192 
Pro Leu Ala Met Glu Met Val Arg Asp lie Arg Glu Asn Thr Val Asn 
50 -55 60 

ttc tea cca aac tac gac ggt aaa acc etc gaa cca gac gtt ttg cca 240 
Phe Ser Pro Asn Tyr Asp Gly Lys Thr Leu Glu Pro Asp Val Leu Pro 
65 70 75 80 

teg cgc gtt cca aac ttg ttg atg aac ggt teg ggc ggc att gcg gtc 288 
Ser Arg Val Pro Asn Leu Leu Met Asn Gly Ser Gly Gly lie Ala Val 
85 90 95 

ggc atg gec acc aac ate cca ccg cac aac etc aac gag ctt gee gac 336 
Gly Met Ala Thr Asn lie Pro Pro His Asn Leu Asn Glu Leu Ala Asp 
100 105 110 

gee ate ttc tgg etc ctg gaa aac cca gac gee gaa gaa tec gaa get 384 
Ala lie Phe Trp Leu Leu Glu Asn Pro Asp Ala Glu Glu Ser Glu Ala 
115 120 125 

etc gaa gec tgc atg aag ttt gtg aag ggc cca gac ttc cca acc get 432 
Leu Glu Ala Cys Met Lys Phe Val Lys Gly Pro Asp Phe Pro Thr Ala 
130 135 140 

ggc etc ate ate ggt gac aag ggc ate cac gat gee tac acc acc ggc 480 
Gly Leu lie lie Gly Asp Lys Gly lie His Asp Ala Tyr Thr Thr Gly 
145 150 155 160 

cgc ggc tec ate cgc atg cgc ggt gtc acc tec ate gag gag gaa ggc 528 
Arg Gly Ser lie Arg Met Arg Gly Val Thr Ser lie Glu Glu Glu Gly 
165 170 175 

aac cgc acc gtc ate gtt ate acc gag ctg cca tac cag gtc aac ccg 576 
Asn Arg Thr Val lie Val lie Thr Glu Leu Pro Tyr Gin Val Asn Pro 
180 185 190 

gat aac ctg ate tct aat ate gcg gag cag gtg cgc gac ggc aag etc 624 
Asp Asn Leu lie Ser Asn lie Ala Glu Gin Val Arg Asp Gly Lys Leu 
195 200 205 

gtg ggc ate tec aag att gaa gat gaa tec tec gac cgc gtc ggc atg 672 
Val Gly lie Ser Lys lie Glu Asp Glu Ser Ser Asp Arg Val Gly Met 
210 215 220 

cgc att gtg gtc acc etc aag cgc gac gca gtt gee cgc gtg gtg ctg 720 
Arg lie Val Val Thr Leu Lys Arg Asp Ala Val Ala Arg Val Val Leu 
225 230 235 240 



aac aac ctg ttc aag cac tec cag ctg caa gec aac ttt ggt gcg aac 
Asn Asn Leu Phe Lys His Ser Gin Leu Gin Ala Asn Phe Gly Ala Asn 
245 250 255 



768 
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atg etc tec ate gtc gat ggc gtg cca cgc acc ctt cgc ctg gac cag 
Met Leu Ser lie Val Asp Gly Val Pro Arg Thr Leu Arg Leu Asp Gin 
260 265 270 



816 



atg ctg cgc tac tac gtg gca cac cag ate gaa gtc ate gtg cgc cgc 
Met Leu Arg Tyr Tyr Val Ala His Gin lie Glu Val lie Val Arg Arg 
275 280 285 



864 



acc caa tac 
Thr Gin Tyr 
290 



873 



<210> 114 
<211> 291 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 114 

Gly Asp Thr Ala lie Tyr Asp Thr Leu Val Arg Met Ala Gin Pro Trp 
1 5 10 15 

Ser Met Arg Tyr Pro Leu Val Asp Gly Gin Gly Asn Phe Gly Ser Arg 
20 25 30 

Gly Asn Asp Gly Pro Ala Ala Met Arg Tyr Thr Glu Cys Arg Met Thr 
35 40 45 

Pro Leu Ala Met Glu Met Val Arg Asp lie Arg Glu Asn Thr Val Asn 
50 55 60 

Phe Ser Pro Asn Tyr Asp Gly Lys Thr Leu Glu Pro Asp Val Leu Pro 
65 70 75 80 

Ser Arg Val Pro Asn Leu Leu Met Asn Gly Ser Gly Gly lie Ala Val 
85 90 95 

Gly Met Ala Thr Asn lie Pro Pro His Asn Leu Asn Glu Leu Ala Asp 
100 105 110 

Ala lie Phe Trp Leu Leu Glu Asn Pro Asp Ala Glu Glu Ser Glu Ala 
115 120 125 

Leu Glu Ala Cys Met Lys Phe Val Lys Gly Pro Asp Phe Pro Thr Ala 
130 135 140 

Gly Leu lie lie Gly Asp Lys Gly lie His Asp Ala Tyr Thr Thr Gly 
145 150 155 160 

Arg Gly Ser He Arg Met Arg Gly Val Thr Ser He Glu Glu Glu Gly 
165 170 175 

Asn Arg Thr Val He Val He Thr Glu Leu Pro Tyr Gin Val Asn Pro 
180 185 190 

Asp Asn Leu He Ser Asn He Ala Glu Gin Val Arg Asp Gly Lys Leu 
195 200 205 

Val Gly He Ser Lys He Glu Asp Glu Ser Ser Asp Arg Val Gly Met 
210 215 220 
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Arg lie Val Val 
225 

Asn Asn Leu Phe 



Met Leu Ser lie 
260 

Met Leu Arg Tyr 
275 

Thr Gin Tyr 
290 



Thr Leu Lys Arg 
230 

Lys His Ser Gin 
245 

Val Asp Gly Val 



Tyr Val Ala His 
280 



Asp Ala Val Ala 
235 

Leu Gin Ala Asn. 
250 

Pro Arg Thr Leu 
265 

Gin He Glu Val 



Arg Val Val Leu 
240 

Phe Gly Ala Asn 
255 

Arg Leu Asp Gin 
270 

He Val Arg Arg 
285 



<210> 115 
<211> 953 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (930) 
<223> RXN01688 

<400> 115 

cag ttc gaa ggc cag acc aaa acc aag ctg ggc aac acg gag ate aaa 48 

Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu He Lys 
1 5 .10 15 

tec ttc gtg cag cgc atg gec aac gag cac ate ggc cac tgg ttg gaa 96 
Ser Phe Val Gin Arg Met Ala Asn Glu His He Gly His Trp Leu Glu 
20 25 . 30 

gca aac cct get gaa gee aag gtc ate ate aac aag get gtc ggt tec 14 4 
Ala Asn Pro Ala Glu Ala Lys Val lie lie Asn Lys Ala Val Gly Ser 
35 40 45 

gcg cag gca cgc ctt get get cga aaa gee cgt gac ctg gtc cga egg 192 
Ala Gin Ala Arg Leu Ala Ala Arg Lys Ala Arg Asp Leu Val Arg Arg 
50 55 60 

aag tea gca acc gat ctg ggt gga ctg ccc ggt aag ctt gec gac tgc 24 0 
Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp Cys 
65 70 75 80 

cgt tec aag gat cca gaa aag tec gaa ctt tac ate gtg gag ggc gac 288 
Arg Ser Lys Asp Pro Glu Lys Ser Glu Leu Tyr He Val Glu Gly Asp 
85 90 95 

tec gca ggt ggt tct gcg aag tec ggc cgt gac tec atg ttc cag gca 336 
Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala 
100 105 110 

ate ctt cca ctg cga ggc aag ate etc aac gtg gaa aag gee cgc eta 384 
lie Leu Pro Leu Arg Gly Lys lie Leu Asn Val Glu Lys Ala Arg Leu 
115 120 125 



gac aag gtt ctg aag aac gee gaa gtc caa gcg ate ate acc gca ctg 432 
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Asp Lys Val Leu Lys Asn Ala Glu Val Gin Ala lie lie Thr Ala Leu 
130 135 140 

ggt acc ggc ate cac gac gag ttc gac ate aac aag ctg cgc tac cac 480 
Gly Thr Gly lie His Asp Glu Phe Asp lie Asn Lys Leu Arg Tyr His 
145 150 155 160 

aag ate gtg ctg atg gee gac gec gat gtt gac ggc cag cac ate gca 528 
Lys lie Val Leu Met Ala Asp Ala Asp Val Asp Gly Gin His lie Ala 
165 170 175* 

acg ctg ctg etc acc ctg ctt ttc cgc ttc atg cca gac etc gtc gee 576 
Thr Leu Leu Leu Thr Leu Leu Phe Arg Phe Met Pro Asp Leu Val Ala 
180 185 190 

gaa ggc cac gtc tac ttg gca cag cca cct ttg tac aaa ctg aag tgg 624 
Glu Gly His Val Tyr Leu Ala Gin Pro Pro Leu Tyr Lys Leu Lys Trp 
195 200 205 

cag cgc gga gag cca gga ttc gca tac tec gat gag gag cgc gat gag 672 
Gin Arg Gly Glu Pro Gly Phe Ala Tyr Ser Asp Glu Glu Arg Asp Glu 
210 215 220 

cag etc aac gaa ggc ctt gec get gga cgc aag ate aac aag gac gac 720 
Gin Leu Asn Glu Gly Leu Ala Ala Gly Arg Lys lie Asn Lys Asp Asp 
225 230 235 240 

ggc ate cag cgc tac aag ggt etc ggc gag atg aac gee age gag ctg 7 68 
Gly lie Gin Arg Tyr Lys Gly Leu Gly Glu Met Asn Ala Ser Glu Leu 
245 250 255 

tgg gaa acc acc atg gac cca act gtt cgt att ctg cgc cgc gtg gac 816 
Trp Glu Thr Thr Met Asp Pro Thr Val Arg lie Leu Arg Arg Val Asp 
260 265 270 

ate acc gat get cag cgt get gat gaa ctg ttc tec ate ttg atg ggt 864 
lie Thr Asp Ala Gin Arg Ala Asp Glu Leu Phe Ser lie Leu Met Gly 
275 280 285 

gac gac gtt gtg get cgc cgc age ttc ate acc cga aat gec aag gat 912 
Asp Asp Val Val Ala Arg Arg Ser Phe lie Thr Arg Asn Ala Lys Asp 
290 295 300 

gtt cgt ttc etc gat ate taaagegect tacttaaccc gee 953 
Val Arg Phe Leu Asp lie 
305 310 



<210> 116 
<211> 310 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu lie Lys 
15 10 15 

Ser Phe Val Gin Arg Met Ala Asn Glu His lie Gly His Trp Leu Glu 
20 25 30 



Ala Asn Pro Ala Glu Ala Lys Val lie 



lie Asn Lys Ala Val Gly Ser 
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35 40 45 

Ala Gin Ala Arg Leu Ala Ala Arg Lys Ala Arg Asp Leu Val Arg Arg 
50 55 60 

Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp Cys 
65 70 75 80 

Arg Ser Lys Asp Pro Glu Lys Ser Glu Leu Tyr lie Val Glu Gly Asp 
85 90 95 

Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala 
100 105 110 

lie Leu Pro Leu Arg Gly Lys lie Leu Asn Val Glu Lys Ala Arg Leu 
115 120 125 

Asp Lys Val Leu Lys Asn Ala Glu Val Gin Ala lie lie Thr Ala Leu 
130 135 140 

Gly Thr Gly lie His Asp Glu Phe Asp lie Asn Lys Leu Arg Tyr His 
145 150 155 160 

Lys lie Val Leu Met Ala Asp Ala Asp Val Asp Gly Gin His He Ala 
165 170 175 

Thr Leu Leu Leu Thr Leu Leu Phe Arg Phe Met Pro Asp Leu Val Ala 
180 185 190 

Glu Gly His Val Tyr Leu Ala Gin Pro Pro Leu Tyr Lys Leu Lys Trp 
195 200 205 

Gin Arg Gly Glu Pro Gly Phe Ala Tyr Ser Asp Glu Glu Arg Asp Glu 
210 215 220 

Gin Leu Asn Glu Gly Leu Ala Ala Gly Arg Lys He Asn Lys Asp Asp 
225 230 235 240 

Gly He Gin Arg Tyr Lys Gly Leu Gly Glu Met Asn Ala Ser Glu Leu 
245 250 255 

Trp Glu Thr Thr Met Asp Pro Thr Val Arg He Leu Arg Arg Val Asp 
260 265 270 

IliPThr Asp Ala Gin Arg Ala Asp Glu Leu Phe Ser He Leu Met Gly 
275 280 285 

Asp Asp Val Val Ala Arg Arg Ser Phe He Thr Arg Asn Ala Lys Asp 
290 295 300 

Val Arg Phe Leu Asp He 
305 310 



<210> 117 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
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<222> (1) . . (564) 
<223> FRXA01688 

<400> 117 

cag ttc gaa ggc cag acc aaa acc aag ctg ggc aac acg gag ate aaa 48 

Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu lie Lys 

1 5 10 15 

tec ttc gtg cag cgc atg gee aac gag cac ate ggc cac tgg ttg gaa 96 

Ser Phe Val Gin Arg Met Ala Asn Glu His lie Gly His Trp Leu Glu 

20 25 30 

gca aac cct get gaa gee aag gtc ate ate aac aag get gtc ggt tec 

Ala Asn Pro Ala Glu Ala Lys Val He He Asn Lys Ala Val Gly Ser 

35 40 45 

gcg cag gca cgc ctt get get cga aaa gee cgt gac ctg gtc cga egg 

Ala Gin Ala Arg Leu Ala Ala Arg Lys Ala Arg Asp Leu Val Arg Arg 

50 55 60 

aag tea gca acc gat ctg ggt gga ctg ccc ggt aag ctt gec gac tgc 

Lys Ser Ala Thr Asp Leu Gly Gly Leu Pro Gly Lys Leu Ala Asp Cys 

65 70 75 80 

cgt tec aag gat cca gaa aag .tec gaa ctt tac ate gtg gag ggc gac 

Arg Ser Lys Asp Pro Glu Lys Ser Glu Leu Tyr He Val Glu Gly Asp 

85 90 95 

tec gca ggt ggt tct gcg aag tec ggc cgt gac tec atg ttc cag gca 

Ser Ala Gly Gly Ser Ala Lys Ser Gly Arg Asp Ser Met Phe Gin Ala 

100 105 110 

ate ctt cca ctg cga ggc aag ate etc aac gtg gaa aag gec cgc eta 

He Leu Pro Leu Arg Gly Lys He Leu Asn Val Glu Lys Ala Arg Leu 

115 120 125 

gac aag gtt ctg aag aac gee gaa gtc caa gcg ate ate acc gca ctg 

Asp Lys Val Leu Lys Asn Ala Glu Val Gin Ala He He Thr Ala Leu 

130 135 140 

ggt acc ggc ate cac gac gag ttc gac ate aac aag ctg cgc tac cac 480 

Gly Thr Gly He His Asp Glu Phe Asp He Asn Lys Leu Arg Tyr His 

145 150 155 160 

aag ate gtg ctg atg gec gac gee gat gtt gac ggc cag cac ate gca 528 

Lys He Val Leu Met Ala Asp Ala Asp Val Asp Gly Gin His He Ala 

165 170 175 



144 



192 



240 



288 



336 



384 



432 



acg ctg ctg etc acc ctg ctt ttc cgc ttc atg cca 
Thr Leu Leu Leu Thr Leu Leu Phe Arg Phe Met Pro 
180 185 



564 



<210> 118 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 118 

Gin Phe Glu Gly Gin Thr Lys Thr Lys Leu Gly Asn Thr Glu He Lys 
15 10 15 
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Ser Phe Val Gin 
20 

Ala Asn Pro Ala 
35 

Ala Gin Ala Arg 
50 

Lys Ser Ala Thr 
65 

Arg Ser Lys Asp 



Ser Ala Gly Gly 
100 

lie Leu Pro Leu 
115 

Asp Lys Val Leu 
130 

Gly Thr Gly He 
145 

Lys He Val Leu 



Thr Leu Leu Leu 
180 



Arg Met Ala Asn 



Glu Ala Lys Val 
40 

Leu Ala Ala Arg 
55 

Asp Leu Gly Gly 
70 

Pro Glu Lys Ser 
85 

Ser Ala Lys Ser 



Arg Gly Lys He 
120 

Lys Asn Ala Glu 
135 

His Asp Glu Phe 
150 

Met Ala Asp Ala 
165 

Thr Leu Leu Phe 



Glu His He Gly 
25 

He He Asn Lys 



Lys Ala Arg Asp 
60 

Leu Pro Gly Lys 
75 

Glu Leu Tyr He 
90 

Gly Arg Asp Ser 
105 

Leu Asn Val Glu 



Val Gin Ala He 
140 

Asp He Asn Lys 
155 

Asp Val Asp Gly 
170 

Arg Phe Met Pro 
185 



His Trp Leu Glu 
30 

Ala Val Gly Ser 
45 

Leu Val Arg Arg 



Leu Ala Asp Cys 
80 

Val Glu Gly Asp 
95 

Met Phe Gin Ala 
110 

Lys Ala Arg Leu 
125 

He Thr Ala Leu 



Leu Arg Tyr His 
160 

Gin His He Ala 
175 



<210> 119 
<211> 1239 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1216) 
<223> RXN01689 

<400> 119 

ttttgccgtt tctcgcgttg tgcgtggtac tacgtgggga cctaagcgtg taagatggaa 60 

acgtctgtat cggataagta gcgaggagtg ttcgttaaaa gtg gca aac act gaa 115 

Val Ala Asn Thr Glu 
1 5 

cac aat tat gac get tea teg ate acc ate ctt gaa ggt ctt gag gcg 163 
His Asn Tyr Asp Ala Ser Ser He Thr He Leu Glu Gly Leu Glu Ala 
10 15 20 

gta cgt aag cgc ccg ggc atg tac ate ggt tea act gga ccg cgt gga 211 
Val Arg Lys Arg Pro Gly Met Tyr He Gly Ser Thr Gly Pro Arg Gly 
25 30 35 



ctg cac cac ctg att tgg gaa gtc gtt gac aac tea gtg gat gag gee 



259 
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Leu His His Leu lie Trp Glu Val Val Asp Asn Ser Val Asp Glu Ala 
40 45 50 

atg get ggc cac gec acc aag gtt gaa gtg acc ctt ctg gaa gat ggt 307 
Met Ala Gly His Ala Thr Lys Val Glu Val Thr Leu Leu Glu Asp Gly 
55 60 65 

ggc gtt caa gtt gtc gat gac ggt cga gga att ccc gtc gat atg cac 355 
Gly Val Gin Val Val Asp Asp Gly Arg Gly lie Pro Val Asp Met His 
70 75 80 4 85 

cca tec ggt gca cca acc gtg cag gtt gtt atg acc cag ctg cac gec 403 
Pro Ser Gly Ala Pro Thr Val Gin Val Val Met Thr Gin Leu His Ala 
90 95 100 

ggc ggt aag ttt gac tec gat tct tac gec gtt tec ggt ggt ctg cat 451 
Gly Gly Lys Phe Asp Ser Asp Ser Tyr Ala Val Ser Gly Gly Leu His 
105 110 115 

ggt gtt ggt att tct gtg gtg aac gec ctg tec acc cgc gtg gaa gec 4 99 
Gly Val Gly He Ser Val Val Asn Ala Leu Ser Thr Arg Val Glu Ala 
120 125 130 

gac ate aag ttg cac ggc aag cac tgg tac caa aac ttt gaa aag tct 547 
Asp He Lys Leu His Gly Lys His Trp Tyr Gin Asn Phe Glu Lys Ser 
135 140 145 

gtt cca gac gag ttg ate gaa ggc ggc aac get cgc ggc acc ggt acc 595 
Val Pro Asp Glu Leu He Glu Gly Gly Asn Ala Arg Gly Thr Gly Thr 
150 155 160 165 

acc att cgt ttt tgg cca gac get gaa att ttc gaa acc acc gag ttt 643 
Thr He Arg Phe Trp Pro Asp Ala Glu He Phe Glu Thr Thr Glu Phe 
170 175 180 

gat ttc gaa acg att tct cga cgt ctg cag gaa atg gca ttc ctt aac 691 
Asp Phe Glu Thr He Ser Arg Arg Leu Gin Glu Met Ala Phe Leu Asn 
185 190 195 

aag ggt ctg acc ate acc ttg acg gac aac cgc gec acc gac gag gaa 739 
Lys Gly Leu Thr He Thr Leu Thr Asp Asn Arg Ala Thr Asp Glu Glu 
200 205 210 

etc gag etc gaa gca etc get gag cag ggc gaa acc gca acg gaa eta 787 
Leu Glu Leu Glu Ala Leu Ala Glu Gin Gly Glu Thr Ala Thr Glu Leu 
215 220 225 

tec etc gat gag ate gac aac gaa acc gaa etc gtt gaa gag acc acc 835 
Ser Leu Asp Glu He Asp Asn Glu Thr Glu Leu Val Glu Glu Thr Thr 
230 235 240 245 

gat get cca aag aag cca aaa aag cgt gag aag aag aaa ate ttc cac 883 
Asp Ala Pro Lys Lys Pro Lys Lys Arg Glu Lys Lys Lys He Phe His 
250 255 260 

tac ccc aat ggc etc gag gac tac gtt cac tac etc aac cgc age aag 931 
Tyr Pro Asn Gly Leu Glu Asp Tyr Val His Tyr Leu Asn Arg Ser Lys 
265 270 275 

acc aac ate cac cct tea ate gtg tea ttc gag gca aag gga gat gac 979 
Thr Asn lie His Pro Ser He Val Ser Phe Glu Ala Lys Gly Asp Asp 
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280 285 290 

cac gag gtt gag gtg gca atg cag tgg aac tec tec tac aag gaa tec 1027 
His Glu Val Glu Val Ala Met Gin Trp Asn Ser Ser Tyr Lys Glu Ser 
295 300 305 

gtc cac acc ttc gee aac acc att aac acc cgc gaa ggc ggc acc cac 1075 
Val His Thr Phe Ala Asn Thr lie Asn Thr Arg Glu Gly Gly Thr His 
310 315 320 325 

gag gaa ggt ttc cgc tct gcg ctg acc tec ctg atg aac cgc tac gca 1123 
Glu Glu Gly Phe Arg Ser Ala Leu Thr Ser Leu Met Asn Arg Tyr Ala 
330 335 340 

cgt gag cac aag ctt ctg aaa gaa aag gaa gca aac ctt acc ggt gac 1171 
Arg Glu His Lys Leu Leu Lys Glu Lys Glu Ala Asn Leu Thr Gly Asp 
345 . 350 355 

gac tgt cgt gaa ggc ctg tec gcg gtt att ttc cgt gcg cgt tgg 1216 
Asp Cys Arg Glu Gly Leu Ser Ala Val lie Phe Arg Ala Arg Trp 
360 365 370 

tgacccacag ttcgaaggee aga 1239 



<210> 120 
<211> 372 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Val Ala Asn Thr Glu His Asn Tyr Asp Ala Ser Ser lie Thr lie Leu 
1 5 10 15 

Glu Gly Leu Glu Ala Val Arg Lys Arg Pro Gly Met Tyr lie Gly Ser 
20 25 30 

Thr Gly Pro Arg Gly Leu His His Leu lie Trp Glu Val Val Asp Asn 
35 40 45 

Ser Val Asp Glu Ala Met Ala Gly His Ala Thr Lys Val Glu Val Thr . 
50 55 60 

Leu Leu Glu Asp Gly Gly Val Gin Val Val Asp Asp Gly Arg Gly lie 
65 70 75 80 

Pro Val Asp Met His Pro Ser Gly Ala Pro Thr Val Gin Val Val Met 
85 90 95 

Thr Gin Leu His Ala Gly Gly Lys Phe Asp Ser Asp Ser Tyr Ala Val 
100 105 110 

Ser Gly Gly Leu His Gly Val Gly lie Ser Val Val Asn Ala Leu Ser 
115 120 125 , 

Thr Arg Val Glu Ala Asp lie Lys Leu His Gly Lys His Trp Tyr Gin 
130 135 140 

Asn Phe Glu Lys Ser Val Pro Asp Glu Leu lie Glu Gly Gly Asn Ala 
145 150 155 160 
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Arg Gly Thr Gly Thr Thr lie Arg Phe Trp Pro Asp Ala Glu lie Phe 
165 170 175 

Glu Thr Thr Glu Phe Asp Phe Glu Thr lie Ser Arg Arg Leu Gin Glu 
180 185 190 

Met Ala Phe Leu Asn Lys Gly Leu Thr lie Thr Leu Thr Asp Asn Arg 
195 200 205 

Ala Thr Asp Glu Glu Leu Glu Leu Glu Ala Leu Ala Glu Gin Gly Glu 
210 215 220 

Thr Ala Thr Glu Leu Ser Leu Asp Glu lie Asp Asn Glu Thr Glu Leu 
225 230 235 240 

Val Glu Glu Thr Thr Asp Ala Pro Lys Lys Pro Lys Lys Arg Glu Lys 
245 250 255 

Lys Lys lie Phe His Tyr Pro Asn Gly Leu Glu Asp Tyr Val His Tyr 
260 265 ' 270 

Leu Asn Arg Ser Lys Thr Asn lie His Pro Ser lie Val Ser Phe Glu 
275 280 285 

Ala Lys Gly Asp Asp His Glu Val Glu Val Ala Met Gin Trp Asn Ser 
290 295 300 

Ser Tyr Lys Glu Ser Val His Thr Phe Ala Asn Thr lie Asn Thr Arg 
305 310 315 320 

Glu Gly Gly Thr His Glu Glu Gly Phe Arg Ser Ala Leu Thr Ser Leu 
325 330 335 

Met Asn Arg Tyr Ala Arg Glu His Lys Leu Leu Lys Glu Lys Glu Ala 
340 345 350 

Asn Leu Thr Gly Asp Asp Cys Arg Glu Gly Leu Ser Ala Val lie Phe 
355 360 365 

Arg Ala Arg Trp 
370 



<210> 121 
<211> 726 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (726) 
<223> FRXA01689 

<400> 121 

ttt gac tec gat tct tac gec gtt tec ggt ggt ctg cat ggt gtt ggt 48 

Phe Asp Ser Asp Ser Tyr Ala Val Ser Gly Gly Leu His Gly Val Gly 
15 10 15 



att tct gtg gtg aac gec ctg tec acc cgc gtg 
lie Ser Val Val Asn Ala Leu Ser Thr Arg Val 
20 25 



gaa gec gac ate aag 96 
Glu Ala Asp lie Lys 
30 
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gag gtg gca atg cag tgg aac tec tec tac aag gaa tec gtc cac ace 
Glu Val Ala Met Gin Trp Asn Ser Ser Tyr Lys Glu Ser Val His Thr 
195 200 205 



192 



240 



ttg cac ggc aag cac tgg tac caa aac ttt gaa aag tct gtt cca gac 144 
Leu His Gly Lys His Trp Tyr Gin Asn Phe Glu Lys Ser Val Pro Asp 
35 40 45 

gag ttg ate gaa ggc ggc aac get cgc ggc acc ggt acc acc att cgt 
Glu Leu lie Glu Gly Gly Asn Ala Arg Gly Thr Gly Thr Thr lie Arg 
50 55 60 

ttt tgg cca gac get gaa att ttc gaa acc acc gag ttt gat ttc gaa 
Phe Trp Pro Asp Ala Glu lie Phe Glu Thr Thr Glu Phe Asp Phe Glu 
65 70 75 80 

acg att tct cga cgt ctg cag gaa atg gca ttc ctt aac aag ggt ctg 288 
Thr lie Ser Arg Arg Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Leu 
85 90 95 

acc ate acc ttg acg gac aac cgc gec acc gac gag gaa etc gag etc 336 
Thr lie Thr Leu Thr Asp Asn Arg Ala Thr Asp Glu Glu Leu Glu Leu 
100 105 110 

gaa gca etc get gag cag ggc gaa acc gca acg gaa eta tec etc gat 384 
Glu Ala Leu Ala Glu Gin Gly Glu Thr Ala Thr Glu Leu Ser Leu Asp 
115 120 125 

gag ate gac aac gaa acc gaa etc gtt gaa gag acc acc gat get cca 432 
Glu lie Asp Asn Glu Thr Glu Leu Val Glu Glu Thr Thr Asp Ala Pro 
130 135 140 

aag aag cca aaa aag cgt gag aag aag aaa ate ttc cac tac ccc aat 480 
Lys Lys Pro Lys Lys Arg Glu Lys Lys Lys lie Phe His Tyr Pro Asn 
145 150 155 160 

ggc etc gag gac tac gtt cac tac etc aac cgc age aag acc aac ate 528 
Gly Leu Glu Asp Tyr Val His Tyr Leu Asn Arg Ser Lys Thr Asn lie 
165 170 175 

cac cct tea ate gtg tea ttc gag gca aag gga gat gac cac gag gtt 576 
His Pro Ser lie Val Ser Phe Glu Ala Lys Gly Asp Asp His Glu Val 
180 185 190 



624 



ttc gee aac acc att aac acc cgc gaa ggc ggc acc cac gag gaa ggt 672 

Phe Ala Asn Thr lie Asn Thr Arg Glu Gly Gly Thr His Glu Glu Gly 

210 215 220 

ttc cgc tct gcg ctg acc tec ctg atg aac cgc tac gca cgt gag cac 720 

Phe Arg Ser Ala Leu Thr Ser Leu Met Asn Arg Tyr Ala Arg Glu His 

225 230 235 240 



aag ctt 
Lys Leu 



726 



<210> 
<211> 
<212> 



122 
242 
PRT 
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<213> Corynebacterium glutamicum 
<400> 122 

Phe Asp Ser Asp Ser Tyr Ala Val Ser Gly Gly Leu His Gly Val Gly 
1 5 10 15 

lie Ser Val Val Asn Ala Leu Ser Thr Arg Val Glu Ala Asp lie Lys 
20 25 30 

Leu His Gly Lys His Trp Tyr Gin Asn Phe Glu Lys Ser Val Pro Asp 
35 40 45 

Glu Leu lie Glu Gly Gly Asn Ala Arg Gly Thr Gly Thr Thr lie Arg 
50 55 60 

Phe Trp* Pro Asp Ala Glu lie Phe Glu Thr Thr Glu Phe Asp Phe Glu 
65 * 70 75 80 

Thr lie Ser Arg Arg Leu Gin Glu Met Ala Phe Leu Asn Lys Gly Leu 
85 90 95 

Thr lie Thr Leu Thr Asp Asn Arg Ala Thr Asp Glu Glu Leu Glu Leu 
100 105 110 

Glu Ala Leu Ala Glu Gin Gly Glu Thr Ala Thr Glu Leu Ser Leu Asp 
115 120 125 

Glu lie Asp Asn Glu Thr Glu Leu Val Glu Glu Thr Thr Asp Ala Pro 
130 135 140 

Lys Lys Pro Lys Lys Arg Glu Lys Lys Lys lie Phe His Tyr Pro Asn 
145 150 155 160 

Gly Leu Glu Asp Tyr Val His Tyr Leu Asn Arg Ser Lys Thr Asn lie 
165 170 175 

His Pro Ser lie Val Ser Phe Glu Ala Lys Gly Asp Asp His Glu Val 
180 185 190 

Glu Val Ala Met Gin Trp Asn Ser Ser Tyr Lys Glu Ser Val His Thr 
195 200 205 

Phe Ala Asn Thr lie Asn Thr Arg Glu Gly Gly Thr His Glu Glu Gly 
210 215 220 

Phe Arg Ser Ala Leu Thr Ser Leu Met Asn Arg Tyr Ala Arg Glu His 
225 230 235 240 

Lys Leu 



<210> 123 
<211> 382 
<212> DNA 

<2 13> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (382) 

<223> FRXA01735 
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<400> 123 

ttttgccgtt tctcgcgttg tgcgtggtac tacgtgggga cctaagcgtg taagatggaa 60 

acgtctgtat cggataagta gcgaggagtg ttcgttaaaa gtg gca aac act gaa 115 

Val Ala Asn Thr Glu 
1 5 

cac aat tat gac get tea teg ate ace ate ctt gaa ggt ctt gag gcg 163 
His Asn Tyr Asp Ala Ser Ser lie Thr lie Leu Glu Gly Leu Glu* Ala 
10 15 20 

gta cgt aag cgc ccg ggc atg tac ate ggt tea act gga ccg cgt gga 211 
Val Arg Lys Arg Pro Gly Met Tyr lie Gly Ser Thr Gly Pro Arg Gly 
25 30 35 



ctg cac cac ctg att tgg gaa gtc gtt gac aac tea gtg gat gag gec 
Leu His His Leu lie Trp Glu Val Val Asp Asn Ser Val Asp Glu Ala 
40 45 50 



259 



atg get ggc cac gee acc aag gtt gaa gtg acc ctt ctg gaa gat ggt 307 
Met Ala Gly His Ala Thr Lys Val Glu Val Thr Leu Leu Glu Asp Gly 
55 60 65 

ggc gtt caa gtt gtc gat gac ggt cga gga att ccc gtc gat atg cac 355 
Gly Val Gin Val Val Asp Asp Gly Arg Gly lie Pro Val Asp Met His 
70 75 80 85 

cca tec ggt gca cca acc gtg cag gtt 382 
Pro Ser Gly Ala Pro Thr Val Gin Val 
90 



<210> 124 
<211> 94 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Val Ala Asn Thr Glu His Asn Tyr Asp Ala Ser Ser lie Thr lie Leu 
15 10 15 

Glu Gly Leu Glu Ala Val Arg Lys Arg Pro Gly Met Tyr lie Gly Ser 
20 25 30 

Thr Gly Pro Arg Gly Leu His His Leu lie Trp Glu Val Val Asp Asn 
35 40 45 

Ser Val Asp Glu Ala Met Ala Gly His Ala Thr Lys Val Glu Val Thr 
50 55 60 

Leu Leu Glu Asp Gly Gly Val Gin Val Val Asp Asp Gly Arg Gly lie 
65 70 75 80 

Pro Val Asp Met His Pro Ser Gly Ala Pro Thr Val Gin Val 
85 90 



<210> 125 
<211> 1962 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1939) 
<223> RXN03093 

<400> 125 

catagtgggc acagacacgc aataagaaca gtggctttct gaagtgttct aaaaggaaca 60 

tgaagggggt caaggcagtt aacgagaggg atgcattccc gtg gca gat acc gca 115 

Val Ala Asp Thr Ala 
1 5 

ggc acc aca gga teg aaa aag aag tac ttg gtg ate gtc gag teg gcg 163 

Gly Thr Thr Gly Ser Lys Lys Lys Tyr Leu Val lie Val Glu Ser Ala 
10 15 20 

acc aag get aaa aag att cag cct tac ctt ggc aac gac tac ate gtc 211 
Thr Lys Ala Lys Lys lie Gin Pro Tyr Leu Gly Asn Asp Tyr lie Val 
25 30 35 

gag gec tec gtt ggt cat att cgt gat ctg cca cgt ggc get get gac 259 
Glu Ala Ser Val Gly His lie Arg Asp Leu Pro Arg Gly Ala Ala Asp 
40 45 50 

ate cct gca aag tac aag aag gag cct .tgg get cgt ctt ggt gtg gac 307 
lie Pro Ala Lys Tyr Lys Lys Glu Pro Trp Ala Arg Leu Gly Val Asp 
55 60 65 

acc gat cgc ggt ttc gcg ccg ctt tat gtg gtg age ccc gat aaa aag 355 
Thr Asp Arg Gly Phe Ala Pro Leu Tyr Val Val Ser Pro Asp Lys Lys 
70 75 80 85 

aag aag gtc get gac etc aag gcg aag etc aag etc gtt gat gag ttg 403 
Lys Lys Val Ala Asp Leu Lys Ala Lys Leu Lys Leu Val Asp Glu Leu 
90 95 100 

ctg ctg gca aca gac ccc gac cgt gag ggc gag gcg att gcg tgg cat 451 
Leu Leu Ala Thr Asp Pro Asp Arg Glu Gly Glu Ala lie Ala Trp His 
105 110 115 

ttg ctt gag gtg ttg aag ccg act gtt cct gtg cgt cgc atg gtg ttc 4 99 
Leu Leu Glu Val Leu Lys Pro Thr Val Pro Val Arg Arg Met Val Phe 
120 125 130 

aat gag ate acg aag cct gee att ttg get gcg gcg gaa aac act cgt 547 
Asn Glu lie Thr Lys Pro Ala lie Leu Ala Ala Ala Glu Asn Thr Arg 
135 140 145 

gag ctg gat gag aac ctg gtg gat gcg cag gaa act cgt cgt att ctg 595 
Glu Leu Asp Glu Asn Leu Val Asp Ala Gin Glu Thr Arg Arg lie Leu 
150 155 160 165 

gac cgt ttg tac ggc tat gaa gtc tct cct gtg ctg tgg aaa aag gtc 643 
Asp Arg Leu Tyr Gly Tyr Glu Val Ser Pro Val Leu Trp Lys Lys Val 
170 175 180 

atg ccg agg ttg teg gcg ggc cgt gtg cag teg gtg gca acc cgt gtg 691 
Met Pro Arg Leu Ser Ala Gly Arg Val Gin Ser Val Ala Thr Arg Val 
185 190 195 
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att gtt gag egg gag cgc gag cgc atg gcg ttc gtg teg gcg gat tat 739 

lie Val Glu Arg Glu Arg Glu Arg Met Ala Phe Val Ser Ala Asp Tyr 

200 205 210 

tgg gat ctg teg gcg gag ttt aat gcg cgt gaa aac ggc aag gcg gat 787 

Trp Asp Leu Ser Ala Glu Phe Asn Ala Arg Glu Asn Gly Lys Ala Asp 

215 220 225 



teg gat aac ccg teg teg ttt act gcg cgt ttg tec acg att gat: gga 
Ser Asp Asn Pro Ser Ser Phe Thr Ala Arg Leu Ser Thr lie Asp Gly 
230 235 240 245 



835 



aac cgt gtt get caa ggc cgt gat ttt aat gat egg gga gag ctg ace 883 
Asn Arg Val Ala Gin Gly Arg Asp Phe Asn Asp Arg Gly Glu Leu Thr 
250 255 260 

teg gag get gtc gtc gtc gat aag cag cgt get gag gcg tta gee gag 931 
Ser Glu Ala Val Val Val Asp Lys Gin Arg Ala Glu Ala Leu Ala Glu 
265 270 275 

get ttg gaa ggc cag gaa atg gee gtc gtt ggg gtc gag gaa aag ccg 979 
Ala Leu Glu Gly Gin Glu Met Ala Val Val Gly Val Glu Glu Lys Pro 
280 285 290 

tac acc cgt cgc cct tat gcg ccg ttt atg ace tct acg ctg cag caa 1027 
Tyr Thr Arg Arg Pro Tyr Ala Pro Phe Met Thr Ser Thr Leu Gin Gin 
295 300 305 

gag tct ggc cgc aag ctg cat tac act tct gag cgc acg atg cgt att 1075 
Glu Ser Gly Arg Lys Leu His Tyr Thr Ser Glu Arg Thr Met Arg lie 
310 315 320 325 

gcg cag cgc ttg tat gaa aac ggc cat ate act tat atg cgt act gac 1123 
Ala Gin Arg Leu Tyr Glu Asn Gly His lie Thr Tyr Met Arg Thr Asp 
330 335 340 

teg acc teg ttg teg gag cag ggc atg aag get gcg cgc gat cag gcg 1171 
Ser Thr Ser Leu Ser Glu Gin Gly Met Lys Ala Ala Arg Asp Gin Ala 
345 350 355 

ttg gag ctg tac ggt gcg gaa tat gtt teg ccg age cca cgt acc tat 1219 
Leu Glu Leu Tyr Gly Ala Glu Tyr Val Ser Pro Ser Pro Arg Thr Tyr 
360 365 370 

gac cgc aag gtg aag aac tec cag gag gee cac gag gcg att cgc cca 1267 
Asp Arg Lys Val Lys Asn Ser Gin Glu Ala His Glu Ala lie Arg Pro 
375 ' 380 385 

get ggt gaa act ttt gcg acc ccg ggc cag ctg cat ggc cag ttg gat 1315 
Ala Gly Glu Thr Phe Ala Thr Pro Gly Gin Leu His Gly Gin Leu Asp 
390 395 400 405 

gcg gaa gaa ttt aag etc tat gag ctg att tgg cag cgc act gtg gee 1363 
Ala Glu Glu Phe Lys Leu Tyr Glu Leu lie Trp Gin Arg Thr Val Ala 
410 415 420 

tec cag atg gee gat gee aag ggc acg tec atg aag gtc acc ate ggt 1411 
Ser Gin Met Ala Asp Ala Lys Gly Thr Ser Met Lys Val Thr lie Gly 
425 430 435 



ATTORNEY DOCKET NO.: BGI-130CP 



274 



ggc acc gcg aag acc ggc gag aag act gag ttc aac gcg acc ggc cgc 1459 

Gly Thr Ala Lys Thr Gly Glu Lys Thr Glu Phe Asn Ala Thr Gly Arg 

440 445 450 

acg ctg act ttc cct ggc ttc ctg cgc get tac gtg gaa acc acc cgc 1507 

Thr Leu Thr Phe Pro Gly Phe Leu Arg Ala Tyr Val Glu Thr Thr Arg 
455 460 465 

acc gec gat ggc cgc gac gta get gac aac gec gaa aag cgt ctg cca 1555 

Thr Ala Asp Gly Arg Asp Val Ala Asp Asn Ala Glu Lys Arg Leu Pro 
470 475 480 485 

ctg ctg tct gag ggc gat ctg etc aag gtt ttg age ate gaa gec gat 1603 

Leu Leu Ser Glu Gly Asp Leu Leu Lys Val Leu Ser lie Glu Ala Asp 
490 495 500 

ggt cac age acc aat cca cct gcg cgc tac aca gag gcg teg ctg gtg 1651 

Gly His Ser Thr Asn Pro Pro Ala Arg Tyr Thr Glu Ala Ser Leu Val 
505 510 515 



aag aag atg gaa gat ctg ggc ate ggc cgt cct tec act tat gca teg 
Lys Lys Met Glu Asp Leu Gly lie Gly Arg Pro Ser Thr Tyr Ala Ser 
520 525 530 



1699 



ate att aag acg att cag gat cga ggc tac gtt tat teg cgt ggc aat 1747 
lie lie Lys Thr lie Gin Asp Arg Gly Tyr Val Tyr Ser Arg Gly Asn 
535 540 545 

gcg ctg gtg ccg tec tgg gtc gcg ttc gee gtg gtc gga ttg ctt gaa 1795 
Ala Leu Val Pro Ser Trp Val Ala Phe Ala Val Val Gly Leu Leu Glu 
550 555 560 565 

gec aac ttc acc teg ctg gtg gat tac gat ttc acc tec tec atg gaa 1843 
Ala Asn Phe Thr Ser Leu Val Asp Tyr Asp Phe Thr Ser Ser Met Glu 
570 575 580 

gat gag ctg gac aac ate gec gca ggt cgc gag ggc cgc acg gag tgg 1891 
Asp Glu Leu Asp Asn lie Ala Ala Gly Arg Glu Gly Arg Thr Glu Trp 
585 590 595 

etc aac ggt ttc tac ttc ggg cga tgc cga age gga tea gtc cat ggc 1939 
Leu Asn Gly Phe Tyr Phe Gly Arg Cys Arg Ser Gly Ser Val His Gly 
600 605 610 

tgaatcagtt gcccgccagg gcg 1962 



<210> 126 
<211> 613 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Val Ala Asp Thr Ala Gly Thr Thr Gly Ser Lys Lys Lys Tyr Leu Val 
15 10 15 

lie Val Glu Ser Ala Thr Lys Ala Lys Lys lie Gin Pro Tyr Leu Gly 
20 25 30 



Asn Asp Tyr lie Val Glu Ala Ser Val Gly His lie Arg Asp Leu Pro 
35 40 45 
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Arg Gly Ala Ala 
50 

Arg Leu Gly Val 
65 

Ser Pro Asp Lys 



Leu Val Asp Glu 
100 

Ala lie Ala Trp 
115 

Arg Arg Met Val 
130 

Ala Glu Asn Thr 
145 

Thr Arg Arg lie 



Leu Trp Lys Lys 
180 

Val Ala Thr Arg 
195 

Val Ser Ala Asp 
210 

Asn Gly Lys Ala 
225 

Ser Thr lie Asp 



Arg Gly Glu Leu 
260 

Glu Ala Leu Ala 
275 

Val Glu Glu Lys 
290 

Ser Thr Leu Gin 
305 

Arg Thr Met Arg 



Tyr Met Arg Thr 
340 

Ala Arg Asp Gin 
355 



Asp lie Pro Ala 
55 

Asp Thr Asp Arg 
70 

Lys Lys Lys Val 
85 

Leu Leu Leu Ala 



His Leu Leu Glu 
120 

Phe Asn Glu lie 
135 

Arg Glu Leu Asp 
150 

Leu Asp Arg Leu 
165 

Val Met Pro Arg 



Val lie Val Glu 
200 

Tyr Trp Asp Leu 
215 

Asp Ser Asp Asn 
230 

Gly Asn Arg Val 
245 

Thr Ser Glu Ala 



Glu Ala Leu Glu 
280 

Pro Tyr Thr Arg 
295 

Gin Glu Ser Gly 
310 

lie Ala Gin Arg 
325 

Asp Ser Thr Ser 



Ala Leu Glu Leu 
360 



Lys Tyr Lys Lys 
60 

Gly Phe Ala Pro 
75 

Ala Asp Leu. Lys 
90 

Thr Asp Pro Asp 
105 

Val Leu Lys Pro 



Thr Lys Pro Ala 
140 

Glu Asn Leu Val 
155 

Tyr Gly Tyr Glu 
170 

Leu Ser Ala Gly 
185 

Arg Glu Arg Glu 



Ser Ala Glu Phe 
220 

Pro' Ser Ser Phe 
235 

Ala Gin Gly Arg 
250 

Val Val Val Asp 
265 

Gly Gin Glu Met 



Arg Pro Tyr Ala 
300 

Arg Lys Leu His 
315 

Leu Tyr Glu Asn 
330 

Leu Ser Glu Gin 
345 

Tyr Gly Ala Glu 



Glu Pro Trp Ala 



Leu Tyr Val Val 
80 

Ala Lys Leu Lys 
95 

Arg Glu Gly Glu 
110 

Thr Val Pro Val 
125 

lie Leu Ala Ala 



Asp Ala Gin Glu 
160 

Val Ser Pro Val 
175 

Arg Val Gin Ser 
190 

Arg Met Ala Phe 
205 

Asn Ala Arg Glu 



Thr Ala Arg Leu 
240 

Asp Phe Asn Asp 
255 

Lys Gin Arg Ala 
270 

Ala Val Val Gly 
285 

Pro Phe Met Thr 



Tyr Thr Ser Glu 
320 

Gly His He Thr 
335 

Gly Met Lys Ala 
350 

Tyr Val Ser Pro 
365 
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Ser Pro Arg Thr Tyr Asp Arg Lys Val Lys Asn Ser Gin Glu Ala His 
370 375 380 

Glu Ala lie Arg Pro Ala Gly Glu Thr Phe Ala Thr Pro Gly Gin Leu 
385 390 395 400 

His Gly Gin Leu Asp Ala Glu Glu Phe Lys Leu Tyr Glu Leu lie Trp 
405 410 415 

Gin Arg Thr Val Ala Ser Gin Met Ala Asp Ala Lys Gly Thr Ser Met 
420 425 430 

Lys Val Thr lie Gly Gly Thr Ala Lys Thr Gly Glu Lys Thr Glu Phe 
435 440 445 

Asn Ala Thr Gly Arg Thr Leu Thr Phe Pro Gly Phe Leu Arg Ala Tyr 
450 455 460 

Val Glu Thr Thr Arg Thr Ala Asp Gly Arg Asp Val Ala Asp Asn Ala 
465 470 475 480 

Glu Lys Arg Leu Pro Leu Leu Ser Glu Gly Asp Leu Leu Lys Val Leu 
485 490 495 

Ser lie Glu Ala Asp Gly His Ser Thr Asn Pro Pro Ala Arg Tyr Thr 
500 505 510 

Glu Ala Ser Leu Val Lys Lys Met Glu Asp Leu Gly lie Gly Arg Pro 
515 520 525 

Ser Thr Tyr Ala Ser lie lie Lys Thr lie Gin Asp Arg Gly Tyr Val 
530 535 540 

Tyr Ser Arg Gly Asn Ala Leu Val Pro Ser Trp Val Ala Phe Ala Val 
545 550 555 560 

Val Gly Leu Leu Glu Ala Asn Phe Thr Ser Leu Val Asp Tyr Asp Phe 
565 570 575 

Thr Ser Ser Met Glu Asp Glu Leu Asp Asn lie Ala Ala Gly Arg Glu 
580 585 590 

Gly Arg Thr Glu Trp Leu Asn Gly Phe Tyr Phe Gly Arg Cys Arg Ser 
595 600 605 

Gly Ser Val His Gly 
610 



<210> 127 
<211> 2378 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (2355) 
<223> FRXA00798 



<400> 127 

gat tat tgg gat ctg teg gcg gag ttt aat gcg cgt gaa aac ggc aag 



48 
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Asp Tyr Trp Asp Leu Ser Ala Glu Phe Asn Ala Arg Glu Asn Gly Lys 
15 10 15 

gcg gat teg gat aac ccg teg teg ttt act gcg cgt ttg tec acg att 96 
Ala Asp Ser Asp Asn Pro Ser Ser Phe Thr Ala Arg Leu Ser Thr lie 
20 25 30 

gat gga aac cgt gtt get caa ggc cgt gat ttt aat gat egg gga gag 144 
Asp Gly Asn Arg Val Ala Gin Gly Arg Asp Phe Asn Asp Arg Gly Glu 
35 40 45 

ctg acc teg gag get gtc gtc -gtc gat aag cag cgt get gag gcg tta 192 
Leu Thr Ser' Glu Ala Val Val Val Asp Lys Gin Arg Ala Glu Ala Leu 
50 55 60 

gee gag get ttg gaa ggc cag gaa atg gee gtc gtt ggg gtc gag gaa 240 
Ala Glu Ala Leu Glu Gly Gin Glu Met Ala Val Val Gly Val Glu Glu 
65 70 75 80 

aag ccg tac acc cgt cgc cct tat gcg ccg ttt atg acc tct acg ctg 288 
Lys Pro Tyr Thr Arg Arg Pro Tyr Ala Pro Phe Met Thr Ser Thr Leu 
85 90 95 

cag caa gag tct ggc cgc aag ctg cat tac act tct gag cgc acg atg 336 
Gin Gin Glu Ser Gly Arg Lys Leu His Tyr Thr Ser Glu Arg Thr Met 
100 105 110 

cgt att gcg cag cgc ttg tat gaa aac ggc cat ate act tat atg cgt 384 
Arg lie Ala Gin Arg Leu Tyr Glu Asn Gly His lie Thr Tyr Met Arg 
115 120 125 

act gac teg acc teg ttg teg gag cag ggc atg aag get gcg cgc gat 432 
Thr Asp Ser Thr Ser Leu Ser Glu Gin Gly Met Lys Ala Ala Arg Asp 
130 135 140 

cag gcg ttg gag ctg tac ggt gcg gaa tat gtt teg ccg age cca cgt 480 
Gin Ala Leu Glu Leu Tyr Gly Ala Glu Tyr Val Ser Pro Ser Pro Arg 
145 150 155 160 

acc tat gac cgc aag gtg aag aac tec cag gag gee cac gag gcg att 528 
Thr Tyr Asp Arg Lys Val Lys Asn Ser Gin Glu Ala His Glu Ala lie 
165 170 175 

cgc cca get ggt gaa act ttt gcg acc ccg ggc cag ctg cat ggc cag 576 
Arg Pro Ala Gly Glu Thr Phe Ala Thr Pro Gly Gin Leu His Gly Gin 
180 185 190 



ttg gat gcg gaa gaa ttt aag etc tat gag ctg att tgg cag cgc act 
Leu Asp Ala Glu Glu Phe Lys Leu Tyr Glu Leu lie Trp Gin Arg Thr 
195 200 205 



624 



gtg gee tec cag atg gec gat gee aag ggc acg tec atg aag gtc acc 672 
Val Ala Ser Gin Met Ala Asp Ala Lys Gly Thr Ser Met Lys Val Thr 
210 215 220 

ate ggt ggc acc gcg aag acc ggc gag aag act gag ttc aac gcg acc 720 
lie Gly Gly Thr Ala Lys Thr Gly Glu Lys Thr Glu Phe Asn Ala Thr 
225 230 235 240 



ggc cgc acg ctg act ttc cct ggc ttc ctg cgc get tac gtg gaa acc 
Gly Arg Thr Leu Thr Phe Pro Gly Phe Leu Arg Ala Tyr Val Glu Thr 



768 
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245 250 255 

acc cgc acc gcc gat ggc cgc gac gta get gac aac gec gaa aag cgt 816 
Thr Arg Thr Ala Asp Gly Arg Asp Val Ala Asp Asn Ala Glu Lys Arg 
260 265 270 

ctg cca ctg ctg tct gag ggc gat ctg etc aag gtt ttg age ate gaa 864 
Leu Pro Leu Leu Ser Glu Gly Asp Leu Leu Lys Val Leu Ser lie Glu 
275 280 285 

gcc gat ggt cac age acc aat cca cct gcg cgc tac aca gag gcg teg 912 
Ala Asp Gly His Ser Thr Asn Pro Pro Ala Arg Tyr Thr Glu Ala Ser 
290 295 300 

ctg gtg aag aag atg gaa gat ctg ggc ate ggc cgt cct tec act tat 960 
Leu Val Lys Lys Met Glu Asp Leu Gly lie Gly Arg Pro Ser Thr Tyr 
305 310 315 320 

gca teg ate att aag acg att cag gat cga ggc tac gtt tat teg cgt 1008 
Ala Ser lie lie Lys Thr lie Gin Asp Arg Gly Tyr Val Tyr Ser Arg 
325 330 335 

ggc aat gcg ctg gtg ccg tec tgg gtc gcg ttc gcc gtg gtc gga ttg 1056 
Gly Asn Ala Leu Val Pro Ser Trp Val Ala Phe Ala Val Val Gly Leu 
340 345 350 

ctt gaa gcc aac ttc acc teg ctg gtg gat tac gat ttc acc tec tec 1104 
Leu Glu Ala Asn Phe Thr Ser Leu Val Asp Tyr Asp Phe Thr Ser Ser 
355 360 365 

atg gaa gat gag ctg gac aac ate gcc gca ggt cgc gag -ggc cgc acg 1152 
Met Glu Asp Glu Leu Asp Asn lie Ala Ala Gly Arg Glu Gly Arg Thr 
370 375 380 



gag tgg etc aac ggt ttc tac ttc ggc gat gcc gaa gcg gat cag tec 
Glu Trp Leu Asn Gly Phe Tyr Phe Gly Asp Ala Glu Ala Asp Gin Ser 
385 390 395 400 



1200 



atg get gaa tea gtt gcc cgc cag ggc ggt ttg aag gcg ctt gtc gac 1248 
Met Ala Glu Ser Val Ala Arg Gin Gly Gly Leu Lys Ala Leu Val Asp 
405 410 415 

gcg aac ctg gag cac ate gac gcg cgt tea gta aac tea etc aag ctt 1296 
Ala Asn Leu Glu His lie Asp Ala Arg Ser Val Asn Ser Leu Lys Leu 
420 425 430 

ttc gac gac gcc gaa ggc cgt gcc gtg aac gtt cga gtc gga cgc tac 1344 
Phe Asp Asp Ala Glu Gly Arg Ala Val Asn Val Arg Val Gly Arg Tyr 
435 440 445 

ggt ccg tac ate gag cgc ate gtg ggc acc acc gcg gaa ggc gag cca 1392 
Gly Pro Tyr lie Glu Arg lie Val Gly Thr Thr Ala Glu Gly Glu Pro 
450 455 460 

gaa ttt cag cgc gcc aac eta cct gag gaa acc acg cct gat gag ctg 1440 
Glu Phe Gin Arg Ala Asn Leu Pro Glu Glu Thr Thr Pro Asp Glu Leu 
465 470 475 480 

acc etc gag gtc get gag aag ctt ttc get acc cca caa ggt gga cgt 1488 
Thr Leu Glu Val Ala Glu Lys Leu Phe Ala Thr Pro Gin Gly Gly Arg 
485 490 495 
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gaa ctg ggc att aac cca gca aac ggt cgc atg gtg gtg get aag gaa 1536 
Glu Leu Gly lie Asn Pro Ala Asn Gly Arg Met Val Val Ala Lys Glu 
500 505 510 

ggc cgc ttt ggt cca tac gtg ate gag cag gtc acg gac tea gag cgc 1584 
Gly Arg Phe Gly Pro Tyr Val lie Glu Gin Val Thr Asp Ser Glu Arg 
515 520 525 

get ggc gee gaa gec caa gca gaa gaa gtc gtt gca gcg gaa cga aaa 1632 
Ala Gly Ala Glu Ala Gin Ala Glu Glu Val Val Ala Ala Glu Arg Lys 
530 535 540 

get gaa gac gaa caa cgt gec acc gat gga atg cga ccc aag aac tgg 1680 
Ala Glu Asp Glu Gin Arg Ala Thr Asp Gly Met Arg Pro Lys Asn Trp 
545 550 555 560 

gaa acc aag act gec gca aac cag aag gaa aag cgc ate aac cag ctg 1728 
Glu Thr Lys Thr Ala Ala Asn Gin Lys Glu Lys Arg lie Asn Gin Leu 
565 570 575 

gtt gag gaa aac etc aag cca gcg acc gca tec ctg ttc age ggc atg 1776 
Val Glu Glu Asn Leu Lys Pro Ala Thr Ala Ser Leu Phe Ser Gly Met 
580 585 590 

gaa cct gca gec gtg acc ctg gaa gaa gee etc aag ctg ctg tec ctg 1824 
Glu Pro Ala Ala Val Thr Leu Glu Glu Ala Leu Lys Leu Leu Ser Leu 
595 600 605 

cca cgc gaa gta ggt gtc gat cct tec gac aac gaa gtg ate acc get 1872 
Pro Arg Glu Val Gly Val Asp Pro Ser Asp Asn Glu Val lie Thr Ala 
610 615 620 

caa aac gga cga tac ggc cct tat ctg aag aag ggt age gac tec cgt 1920 
Gin Asn Gly Arg Tyr Gly Pro Tyr Leu Lys Lys Gly Ser Asp Ser Arg 
625 630 635 640 

tec etc aac age gaa gag cag ate ttc acc gtc act ttg gat gag get 1968 
Ser Leu Asn Ser Glu Glu Gin lie Phe Thr Val Thr Leu Asp Glu Ala 
645 650 655 

cgc cgc ate tac gee gaa cca aag cgt cgt gga cgc gee get get cag 2016 
Arg Arg lie Tyr Ala Glu Pro Lys Arg Arg Gly Arg Ala Ala Ala Gin 
660 665 670 

cca cca ctg aag caa ctt ggc gac aat gac gtt tec ggc aaa cca atg 2064 
Pro Pro Leu Lys Gin Leu Gly Asp Asn Asp Val Ser Gly Lys Pro Met 
675 680 685 

acc gtc aag gac gga cgt ttc ggc cca tac gtc acc gac ggc acc acc 2112 
Thr Val Lys Asp Gly Arg Phe Gly Pro Tyr Val Thr Asp Gly Thr Thr 
690 695 700 

aac gcg tea ctg cgc aag ggc gat gtt cca gag tec ctg acc gat gcg 2160 
Asn Ala Ser Leu Arg Lys Gly Asp Val Pro Glu Ser Leu Thr Asp Ala 
705 710 715 720 

cgt gec aac gag tta ctt tec gag cgt cgt gee aag gaa gca gca gat 2208 
Arg Ala Asn Glu Leu Leu Ser Glu Arg Arg Ala Lys Glu Ala Ala Asp 
725 730 735 
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ggc gga get cct gcg aag aag acg tec act aaa aag act gca gec aag 2256 
Gly Gly Ala Pro Ala Lys Lys Thr Ser Thr Lys Lys Thr Ala Ala Lys 
740 745 750 

aag acc acg get aaa aag aca aca get aag aaa acc gtg agg aag get 2304 
Lys Thr Thr Ala Lys Lys Thr Thr Ala Lys Lys Thr Val Arg Lys Ala 
755 760 765 

ccg ccg aaa acc acc aaa aac gtg gtg ■ aag gec ggc get aag aag aag 2352 
Pro Pro Lys Thr Thr Lys Asn Val Val Lys Ala Gly Ala Lys Lys Lys 
770 775 780 

tec taaaacatgc tgaacgggtt cgt 2378 

Ser 

785 



<210> 128 
<211> 785 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 128 

Asp Tyr Trp Asp Leu Ser Ala Glu Phe Asn Ala Arg Glu Asn Gly Lys 
15 10 15 

Ala Asp Ser Asp Asn Pro Ser Ser Phe Thr Ala Arg Leu Ser Thr lie 
20 25 30 

Asp Gly Asn Arg Val Ala Gin Gly Arg Asp Phe Asn Asp Arg Gly Glu 
35 40 45 

Leu Thr Ser Glu Ala Val Val Val Asp Lys Gin Arg Ala Glu Ala Leu 
50 55 60 

Ala Glu Ala Leu Glu Gly Gin Glu Met Ala Val Val Gly Val Glu Glu 
65 70 75 80 

Lys Pro Tyr Thr Arg Arg Pro Tyr Ala Pro Phe Met Thr Ser Thr Leu 
85 90 95 

Gin Gin Glu Ser Gly Arg Lys Leu His Tyr Thr Ser Glu Arg Thr Met 
100 105 110 

Arg lie Ala Gin Arg Leu Tyr Glu Asn Gly His lie Thr Tyr Met Arg 
115 120 125 

Thr Asp Ser Thr Ser Leu Ser Glu Gin Gly Met Lys Ala Ala Arg Asp 
130 135 140 

Gin Ala Leu Glu Leu Tyr Gly Ala Glu Tyr Val Ser Pro Ser Pro Arg 
145 150 155 160 

Thr Tyr Asp Arg Lys Val Lys Asn Ser Gin Glu Ala His Glu Ala lie 
165 170 175 

Arg Pro Ala Gly Glu Thr Phe Ala Thr Pro Gly Gin Leu His Gly Gin 
180 185 190 



Leu Asp Ala Glu Glu Phe Lys Leu Tyr Glu Leu lie Trp Gin Arg Thr 
195 200 205 
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Val Ala Ser Gin Met Ala Asp Ala Lys Gly Thr Ser Met Lys Val Thr 
210 215 220 

lie Gly Gly Thr Ala Lys Thr Gly Glu Lys Thr Glu Phe Asn Ala Thr 
225 230 235 240 

Gly Arg Thr Leu Thr Phe Pro Gly Phe Leu Arg Ala Tyr Val Glu Thr 
245 250 255 

Thr Arg Thr Ala Asp Gly Arg Asp Val Ala Asp Asn Ala Glu Lys Arg 
260 265 270 

Leu Pro Leu Leu Ser Glu Gly Asp Leu Leu Lys Val Leu Ser lie Glu 
275 280 285 

Ala Asp Gly His Ser Thr Asn Pro Pro Ala Arg Tyr Thr Glu Ala Ser 
290 295 300 

Leu Val Lys Lys Met Glu Asp Leu Gly lie Gly Arg Pro Ser Thr Tyr 
305 310 315 320 

Ala Ser lie lie Lys Thr lie Gin Asp Arg Gly Tyr Val Tyr Ser Arg 
325 330 335 

Gly Asn Ala Leu. Val Pro Ser Trp Val Ala Phe Ala Val Val Gly Leu 
340 345 350 

Leu Glu Ala Asn Phe Thr Ser Leu Val Asp Tyr Asp Phe Thr Ser Ser 
355 360 365 

Met Glu Asp Glu Leu Asp Asn lie Ala Ala Gly Arg Glu Gly Arg Thr 
370 375 380 

Glu Trp Leu Asn Gly Phe Tyr Phe Gly Asp Ala Glu Ala Asp Gin Ser 
385 390 395 400 

Met Ala Glu Ser Val Ala Arg Gin Gly Gly Leu Lys Ala Leu Val Asp 
405 410 415 

Ala Asn Leu Glu His lie Asp Ala Arg Ser Val Asn Ser Leu Lys Leu 
420 425 430 

Phe Asp Asp Ala Glu Gly Arg Ala Val Asn Val Arg Val Gly Arg Tyr 
435 440 445 

Gly Pro Tyr lie Glu Arg lie Val Gly Thr Thr Ala Glu Gly Glu Pro 
450 455 460 

Glu Phe Gin Arg Ala Asn Leu Pro Glu Glu Thr Thr Pro Asp Glu Leu 
465 470 475 480 

Thr Leu Glu Val Ala Glu Lys Leu Phe Ala Thr Pro Gin Gly Gly Arg 
485 490 495 

Glu Leu Gly lie Asn Pro Ala Asn Gly Arg Met Val Val Ala Lys Glu 
500 505 510 



Gly Arg Phe 
515 



Gly 



Pro 



Tyr Val lie Glu Gin Val Thr Asp Ser Glu Arg 
520 525 
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Ala Gly Ala Glu Ala Gin Ala Glu Glu Val Val Ala Ala Glu Arg Lys 
530 535 540 

Ala Glu Asp Glu Gin Arg Ala Thr Asp Gly Met Arg Pro Lys Asn Trp 
545 550 555 560 

Glu Thr Lys Thr Ala Ala Asn Gin Lys Glu Lys Arg lie Asn Gin Leu 
565 570 575 

Val Glu Glu Asn Leu Lys Pro Ala Thr Ala Ser Leu Phe Ser Gly* Met 
580 585 590 

Glu Pro Ala Ala Val Thr Leu Glu Glu Ala Leu Lys Leu Leu Ser. Leu 
595 600 605 

Pro Arg Glu Val Gly Val Asp Pro Ser Asp Asn Glu Val lie Thr Ala 
610 615 620 

Gin Asn Gly Arg Tyr Gly Pro Tyr Leu Lys Lys Gly Ser Asp Ser Arg 
625 630 635 640 

Ser Leu Asn Ser Glu Glu Gin lie Phe Thr Val Thr Leu Asp Glu Ala 
645 650 655 

Arg Arg lie Tyr Ala Glu Pro Lys Arg Arg Gly Arg Ala Ala Ala Gin 
660 665 670 

Pro Pro Leu Lys Gin Leu Gly Asp Asn Asp Val Ser Gly Lys Pro Met 
675 680 685 

Thr Val Lys Asp Gly Arg Phe Gly Pro Tyr Val Thr Asp Gly Thr Thr 
690 695 700 

Asn Ala Ser Leu Arg Lys Gly Asp Val Pro Glu Ser Leu Thr Asp Ala 
705 710 715 720 

Arg Ala Asn Glu Leu Leu Ser Glu Arg Arg Ala Lys Glu Ala Ala Asp 
725 730 735 

Gly Gly Ala Pro Ala Lys Lys Thr Ser Thr Lys Lys Thr Ala Ala Lys 
740 745 750 

Lys Thr Thr Ala Lys Lys Thr Thr Ala Lys Lys Thr Val Arg Lys Ala 
755 760 765 

Pro Pro Lys Thr Thr Lys Asn Val Val Lys Ala Gly Ala Lys Lys Lys 
770 775 780 

Ser 
785 



<210> 129 
<211> 488 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (465) 
<223> RXN00990 
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<400> 129 

ate ccc gtc ttg gtg gec acc gat ate gee gee cgt ggc att gac gtg 48 

lie Pro Val Leu Val Ala Thr Asp lie Ala Ala Arg Gly lie Asp Val 

15 10 15 

gat gac gtc teg ctt gtt gtg cac gtt gat ccc cca gca gaa cac aaa 96 

Asp Asp Val Ser Leu Val Val His Val Asp Pro Pro Ala Glu His Lys 

20 25 30 

gcg.tat ttg cac cgc get ggt cgt act gca cga gec gga act tec ggt 14 4 

Ala Tyr Leu His Arg Ala Gly Arg Thr Ala Arg Ala Gly Thr Ser Gly 

35 40 45 

aca gtt gtg act eta gta atg gac gaa caa ate aag gaa gtc cgt gaa 192 

Thr Val Val Thr Leu Val Met Asp Glu Gin lie Lys Glu Val Arg Glu 

50 55 60 

ctt ttc caa aaa gca ggc gtg aca gee get gag gta aaa gtc aac gaa 240 

Leu Phe Gin Lys Ala Gly Val Thr Ala Ala Glu Val Lys Val Asn Glu 
65 70 75 80 

aac tea cct gaa ttg get aaa att act ggt gca cga cgc ccg tea ggc 288 

Asn Ser Pro Glu Leu Ala Lys lie Thr Gly Ala Arg Arg Pro Ser Gly 

85 90 95 

gtt get ctt cca gca cct gga cag cag cag cca aag egg gaa caa aaa 336 

Val Ala Leu Pro Ala Pro Gly Gin Gin Gin Pro Lys Arg Glu Gin Lys 

100 105 110 

aat acc cat aat cgt tct gat tec aga ggt tec age egg aat cca cgc 384 

Asn Thr His Asn Arg Ser Asp Ser Arg Gly Ser Ser Arg Asn Pro Arg 

115 120 125 



agg cgc gga caa age gga tec aga tea acg ggc cgc tec aac ccg agg 
Arg Arg Gly Gin Ser Gly Ser Arg Ser Thr Gly Arg Ser Asn Pro Arg 
130 135 140 



432 



cgt cag act tea agg aaa gac ggt ccc aag age taaaactccc ccacggcacg 485 
Arg Gin Thr Ser Arg Lys Asp Gly Pro Lys Ser 
145 150 155 



cga 



488 



<210> 130 
<211> 155 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 130 

lie Pro Val Leu Val Ala Thr Asp lie Ala Ala Arg Gly lie Asp Val 
15 10 15 

Asp Asp Val Ser Leu Val Val His Val Asp Pro Pro Ala Glu His Lys 
20 25 30 

Ala Tyr Leu His Arg Ala Gly Arg Thr Ala Arg Ala Gly Thr Ser Gly 
35 40 45 

Thr Val Val Thr Leu Val Met Asp Glu Gin lie Lys Glu Val Arg Glu 
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50 

Leu Phe Gin Lys 
65 

Asn Ser Pro Glu 



Val Ala Leu Pro 
100 

Asn Thr His Asn 
115 

Arg Arg Gly Gin 
130 

Arg Gin Thr Ser 
145 



55 

Ala Gly Val Thr 
70 

Leu Ala Lys lie 
85 

Ala Pro Gly Gin 



Arg Ser Asp Ser 
120 

Ser Gly Ser Arg 
135 

Arg Lys Asp Gly 
150 



60 

Ala Ala Glu Val 
75 

Thr Gly Ala Arg 
90 

Gin Gin Pro Lys 
105 

Arg Gly Ser Ser 



Ser Thr Gly Arg 
140 

Pro Lys Ser 
155 



Lys Val Asn Glu 
80 

Arg Pro Ser Gly 
95 

Arg Glu Gin Lys 
110 ' 

Arg Asn Pro Arg 
125 

Ser Asn Pro Arg 



<210> 131 
<211> 476 
<212> DNA 

<213> Corynebacterium glut ami cum 



<220> 
<221> CDS 
<222> (1) . . (453) 
<223> FRXA00990 



<400> 131 

gtg gcc acc gat ate gec gec cgt ggc att gac gtg gat gac gtc teg 48 

Val Ala Thr Asp lie Ala Ala Arg Gly lie Asp Val Asp Asp Val Ser 

15 10 15 

ctt gtt gtg cac gtt gat ccc cca gca gaa cac aaa gcg tat ttg cac 96 

Leu Val Val His Val Asp Pro Pro Ala Glu His Lys Ala Tyr Leu His 
20 25 30 



cgc get ggt cgt act gca cga gcc gga act tec ggt aca gtt gtg act 144 
Arg Ala Gly Arg Thr Ala Arg Ala Gly Thr Ser Gly Thr Val Val Thr 
35 40 45 



eta gta atg gac gaa caa ate aag gaa gtc cgt gaa ctt ttc caa aaa 192 

Leu Val Met Asp Glu Gin lie Lys Glu Val Arg Glu Leu Phe Gin Lys 
50 55 60 

gca ggc gtg aca gcc get gag gta aaa gtc aac gaa aac tea cct gaa 240 

Ala Gly Val Thr Ala Ala Glu Val Lys Val Asn Glu Asn Ser Pro Glu 

65 70 75 80 



ttg get aaa att act ggt gca cga cgc ccg tea ggc gtt get ctt cca 288 
Leu Ala Lys lie Thr Gly Ala Arg Arg Pro Ser Gly Val Ala Leu Pro 
85 90 95 



gca cct gga cag cag cag cca aag egg gaa caa aaa aat acc cat aat 336 
Ala Pro Gly Gin Gin Gin Pro Lys Arg Glu Gin Lys Asn Thr His Asn 
100 105 110 



cgt tct gat tec aga ggt tec age egg aat cca cgc agg cgc gga caa 384 
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Arg Ser Asp Ser Arg Gly Ser Ser Arg Asn Pro Arg Arg Arg Gly Gin 
115 120 125 

age gga tec aga tea acg ggc cgc tec aac ccg agg cgt cag act tea 432 
Ser Gly Ser Arg Ser Thr Gly Arg Ser Asn Pro Arg Arg Gin Thr Ser 
130 135 140 

agg aaa gac ggt ccc aag age taaaactccc ccacggcacg cga 476 
Arg Lys Asp Gly Pro Lys Ser 
145 150 



<210> 132 
<211> 151 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 132 

Val Ala Thr Asp lie Ala Ala Arg Gly lie Asp Val Asp Asp Val Ser 
15 10 15 

Leu Val Val His Val Asp Pro Pro Ala Glu His Lys Ala Tyr Leu His 
20 25 30 

Arg Ala Gly Arg Thr Ala Arg Ala Gly Thr Ser Gly Thr Val Val Thr 
35 40 45 

Leu Val Met Asp Glu Gin lie Lys Glu Val Arg Glu Leu Phe Gin Lys 
50 55 60 

Ala Gly Val Thr Ala Ala Glu Val Lys Val Asn Glu Asn Ser Pro Glu 
65 - 70 75 80 

Leu Ala Lys lie Thr Gly Ala Arg Arg Pro Ser Gly Val Ala Leu Pro 
85 90 95 

Ala Pro Gly Gin Gin Gin Pro Lys Arg Glu Gin Lys Asn Thr His Asn 
100 105 110 

Arg Ser Asp Ser Arg Gly Ser Ser Arg Asn Pro Arg Arg Arg Gly Gin 
115 120 125 

Ser Gly Ser Arg Ser Thr Gly Arg Ser Asn Pro Arg Arg Gin Thr Ser 
130 135 140 

Arg Lys Asp Gly Pro Lys Ser 
145 150 



<210> 133 
<211> 451 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (451) 

<223> RXN00994 



<400> 133 

taatcaacat tegcaagagg tgtgtcgcaa aagcactagc teagegatta aaagttccca 60 
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tgatcacttt tcaaccagca ccgactagag ttagtgggca atg act acc ttt eta 115 

Met Thr Thr Phe Leu 
1 5 

gaa etc aag ctt ccc gac gag att gtg cgc gaa ctt cgc agt cag gga 163 
Glu Leu Lys Leu Pro Asp Glu lie Val Arg Glu Leu Arg Ser Gin Gly 
10 15 20 

ate acc gag gca ttc ccc ate caa gaa gca gee ate ccc gat gcg etc 211 
lie Thr Glu Ala Phe Pro lie Gin Glu Ala Ala lie Pro Asp Ala Leu 
25 30 35 

get ggc aaa gat gtc etc ggc cgt gga ccc acc ggc tct ggt aaa acc 259 
Ala Gly Lys Asp Val Leu Gly Arg Gly Pro Thr Gly Ser Gly Lys Thr 
40 45 50 ■ 

ttc acc ttt ggg ctt ccc atg ate acc cga etc gcg cgc teg ggc gee 307 
Phe Thr Phe Gly Leu Pro Met lie Thr Arg Leu Ala Arg Ser Gly Ala 
55 60 65 

tec aaa cca ggt cgc ccc cgc ggg ctt gtc ctg gtt ccc acc cgt gaa 355 
Ser Lys Pro Gly Arg Pro Arg Gly Leu Val Leu Val Pro Thr Arg Glu 
70 75 80 85 

eta gca get cag gtg cgt gaa cgc etc gac gat ccc gee cgc gtt atg 403 
Leu Ala Ala Gin Val Arg Glu Arg Leu Asp Asp Pro Ala Arg Val Met 
90 95 100 

ggt ctg cgc gtc etc gag gtg gtc ggt ggc gtc aac ate aac cgc aac 451 
Gly Leu Arg Val Leu Glu Val Val Gly Gly Val Asn He Asn Arg Asn 
105 110 115 



<210> 134 
<211> 117 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Met Thr Thr Phe Leu Glu Leu Lys Leu Pro Asp Glu He Val Arg Glu 
15 10 15 

Leu Arg Ser Gin Gly He Thr Glu Ala Phe Pro lie Gin Glu Ala Ala 
20 25 30 

He Pro Asp Ala Leu Ala Gly Lys Asp Val Leu Gly Arg Gly Pro Thr 
'35 '40 45 

Gly Ser Gly Lys Thr Phe Thr Phe Gly Leu Pro Met He Thr Arg Leu 
50 55 60 

Ala Arg Ser Gly Ala Ser Lys Pro Gly Arg Pro Arg Gly Leu Val Leu 
65 70 75 80 

Val Pro Thr Arg Glu Leu Ala Ala Gin Val Arg Glu Arg Leu Asp Asp 
85 90 95 

Pro Ala Arg Val Met Gly Leu Arg Val Leu Glu Val Val Gly Gly Val 
100 105 110 
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Asn lie Asn Arg Asn 
115 



<210> 135 
<211> 442 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (442) 

<223> FRXA00994 

<400> 135 

taatcaacat tcgcaagagg tgtgtcgcaa aagcactagc tcagcgatta aaagttccca 60 



tgatcacttt tcaaccagca ccgactagag ttagtgggca atg act acc ttt eta 

Met Thr Thr Phe Leu 
1 5 



115 



gaa etc aag ctt ccc gac gag att gtg cgc gaa ctt cgc agt cag gga 
Glu Leu Lys Leu Pro Asp Glu lie Val Arg Glu Leu Arg Ser Gin Gly 
10 15 20 



163 



ate acc gag gca ttc ccc ate caa gaa gca gee ate ccc gat gcg etc 
lie Thr Glu Ala Phe Pro lie Gin Glu Ala Ala lie Pro Asp Ala Leu 
25 30 35 



211 



get ggc aaa gat gtc etc ggc cgt gga ccc acc ggc tct ggt aaa acc 
Ala Gly Lys Asp Val Leu Gly Arg Gly Pro Thr Gly Ser Gly Lys Thr 
40 45 50 



259 



ttc acc ttt ggg ctt ccc atg ate acc cga etc gcg cgc teg ggc gee 
Phe Thr Phe Gly Leu Pro Met lie Thr Arg Leu Ala Arg Ser Gly Ala 
55 60 65 



307 



tec aaa cca ggt cgc ccc cgc ggg ctt gtc ctg gtt ccc acc cgt gaa 
Ser Lys Pro Gly Arg Pro Arg Gly Leu Val Leu Val Pro Thr Arg Glu 
70 75 80 85 



355 



eta gca get cag gtg cgt gaa cgc etc gac gat ccc gee cgc gtt atg 
Leu Ala Ala Gin Val Arg Glu Arg Leu Asp Asp Pro Ala Arg Val Met 
90 95 * 100 



403 



ggt ctg cgc gtc etc gag gtg gtc ggt ggc gtc aac ate 
Gly Leu Arg Val Leu Glu Val Val Gly Gly Val Asn lie 
105 110 



442 



<210> 136 

<211> 114 • 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 136 

Met Thr Thr Phe Leu Glu Leu Lys Leu Pro Asp Glu lie Val Arg Glu 
15 10 15 

Leu Arg Ser Gin Gly lie Thr Glu Ala Phe Pro lie Gin Glu Ala Ala 
20 25 30 



ATTORNEY DOCKET NO.: BGI-130CP 



288 



lie Pro Asp Ala 
35 

Gly Ser Gly Lys 
50 

Ala Arg Ser Gly 
65 

Val Pro Thr Arg 



Pro Ala Arg Val 
100 



Leu Ala Gly Lys 
40 

Thr Phe Thr Phe 
55 

Ala Ser Lys Pro 
70 

Glu Leu Ala Ala 
85 

Met Gly Leu Arg 



Asp Val Leu Gly 



Gly Leu Pro Met 
60 

Gly Arg Pro Arg 
75 

Gin Val Arg Glu 
90 

Val Leu Glu Val 
105 



Arg Gly Pro Thr 
45 

lie Thr Arg Leu 



Gly Leu Val Leu 
80 

Arg Leu Asp Asp 
95 

Val Gly Gly Val 
110 



Asn lie 



<210> 137 
<211> 1347 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1324) 
<223> RXN02468 



<400> 137 

tcgttgtatt ggaatgaccc tattgtaacc gtgcaacgat agtatctaag ttgtgtcttc 60 

tgaaagcccc agacctacgt tcacagagct cggcgttgcg gtg gaa ate acc gac 115 

Val Glu lie Thr Asp 
1 5 

gca etc gaa gee etc ggc ate aac cga act ttc gcg ate cag gag tac 163 
Ala Leu Glu Ala Leu Gly lie Asn Arg Thr Phe Ala lie Gin Glu Tyr 
10 15 20 

aca ctt ccc ate gcg etc gac ggc cac gac ttc ate ggc caa gee cgc 211 
Thr Leu Pro lie Ala Leu Asp Gly His Asp Phe lie Gly Gin Ala Arg 
25 30 35 

acc ggc atg ggc aaa acc tac gga ttc ggt gtc cca etc etc gat aga 259 
Thr Gly Met Gly Lys Thr Tyr Gly Phe Gly Val Pro Leu Leu Asp Arg 
'40 45 50 



gtc ttc gac tea gee gac gtc gca gaa acc gac ggt acc ccc cga gee 
Val Phe Asp Ser Ala Asp Val Ala Glu Thr Asp Gly Thr Pro Arg Ala 
55 60 65 - 



307 



etc gtc ate gtg ccc acc cga gaa etc gca gtc caa gtc ggc gac gac 355 
Leu Val lie Val Pro Thr Arg Glu Leu Ala Val Gin Val Gly Asp Asp 
70 75 80 85 



etc caa cgc gca gca acc aac ctg ccg eta aag ate ttc acc ttc tac 
Leu Gin Arg Ala Ala Thr Asn Leu Pro Leu Lys lie Phe Thr Phe Tyr 
90 95 100 



403 
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ggc ggc acc ccc tac gaa gaa cag ate gac gca etc aaa gtc ggc gtc 451 
Gly Gly Thr Pro Tyr Glu Glu Gin lie Asp Ala Leu Lys Val Gly Val 
105 110 115 

gac gtt gtc gta ggc aca ccc gga cga tta etc gac ctg cac aaa cga 4 99 
Asp Val Val Val Gly Thr Pro Gly Arg Leu Leu Asp Leu His Lys Arg 
120 125 130 

ggc gcg eta teg etc gac aaa gta gcg ate tta gtc etc gat gaa gee 547 
Gly Ala Leu Ser Leu Asp Lys Val Ala lie Leu Val Leu Asp Glu Ala 
135 140 145 

gac gaa atg etc gat ctg ggc ttt ctg ccc gac ate gaa aaa ate etc 595 
Asp Glu Met Leu Asp Leu Gly Phe Leu Pro Asp lie Glu Lys lie Leu 
150 155 160 165 

cgt gee etc acc cac cag cat caa acc atg ctg ttc tct gee acg atg 643 
Arg Ala Leu Thr His Gin His Gin Thr Met Leu Phe Ser Ala Thr Met 
170 175 180 

ccc ggc gcg ate etc aca etc gca cgc age ttc ctg aac aaa cca gtg 691 
Pro Gly Ala lie Leu Thr Leu Ala Arg Ser Phe Leu Asn Lys Pro Val 
185 190 195 

cac ate cga gee gag aca teg gac gee tea gca aca cac aaa acc acc 739 
His lie Arg Ala Glu Thr Ser Asp Ala Ser Ala Thr His Lys Thr Thr 
200 205 210 

aga caa gtg gtt ttt cag gca cac aaa .atg gac aag gaa gee ate acc 787 
Arg Gin Val Val Phe Gin Ala His Lys Met Asp Lys Glu Ala lie Thr 
215 220 225 

gcg aaa att ctg cag teg aaa gat cgc ggc aaa acg ate ate ttc gee 835 
Ala Lys lie Leu Gin Ser Lys Asp Arg Gly Lys Thr lie lie Phe Ala 
230 235 240 245 

cgc acg aaa cgc acc gca gcg caa gtt gee gaa gac eta gee tec aga 883 
Arg Thr Lys Arg Thr Ala Ala Gin Val Ala Glu Asp Leu Ala Ser Arg 
250 255 260 

gga ttc tec gtc gga tea gtg cac ggc gac atg ggc caa cca gee cgc 931 
Gly Phe Ser Val Gly Ser Val His Gly Asp Met Gly Gin Pro Ala Arg 
265 270 275 

gag aaa tea etc aac gca ttc cgc aca gga aaa att gac ate ctt gta 979 
Glu Lys Ser Leu Asn Ala Phe Arg Thr Gly Lys lie Asp lie Leu Val 
280 285 290 

gee aca gac gta gec gee cga ggc ate gat gtt gat gac gtc acc cac 1027 
Ala Thr Asp Val Ala Ala Arg Gly lie Asp Val Asp Asp Val Thr His 
295 300 305 

gtg ate aac tac caa acc ccc gac gat cct atg acc tac gtc cat cgt 1075 
Val lie Asn Tyr Gin Thr Pro Asp Asp Pro Met Thr Tyr Val His Arg 
310 315 320 325 

ate gga cgc , acg gga cgc gca ggg cac aac gga aca gee gtc act ctt 1123 
lie Gly Arg Thr Gly Arg Ala Gly His Asn Gly Thr Ala Val Thr Leu 
330 335 340 

gtc ggg tac gac gaa acc etc aaa tgg act gtc ate gac aac gaa etc 1171 
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Val Gly Tyr Asp Glu Thr Leu Lys Trp Thr Val lie Asp Asn Glu Leu 
345 350 355 

gaa etc ggc caa cca aac cca cca caa tgg ttc tec acc tea cca gag 1219 

Glu Leu Gly Gin Pro Asn Pro Pro Gin Trp Phe Ser Thr Ser Pro Glu 
360 365 370 

ctg ctt gaa aca etc gac ate cca gaa ggt gtc acc gaa cga gtc gga 1267 

Leu Leu Glu Thr Leu Asp lie Pro Glu Gly Val Thr Glu Arg Val Gly 

375 380 385 

cca cca acc aaa gtt eta ggc gga aca gec cca cga cca cca cgc cgc 1315 

Pro Pro Thr Lys Val Leu Gly Gly Thr Ala Pro Arg Pro Pro Arg Arg 
390 395 400 405 

acc egg aaa taacttatgg cagcaaagct tea 1347 
Thr Arg Lys 



<210> 138 
<211> 408 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 138 

Val Glu lie Thr Asp Ala Leu Glu Ala Leu Gly lie Asn Arg Thr Phe 
15 10 15 

Ala lie Gin Glu Tyr Thr Leu Pro lie Ala Leu Asp Gly His Asp Phe 
20 25 30 

lie Gly Gin Ala Arg Thr Gly Met Gly Lys Thr Tyr Gly Phe Gly Val 
35 40 45 

Pro Leu Leu Asp Arg Val Phe Asp Ser Ala Asp Val Ala Glu Thr Asp 
50 55 60 

Gly Thr Pro Arg Ala Leu Val lie Val Pro Thr Arg Glu Leu Ala Val 
65 70 75 80 

Gin Val Gly Asp Asp Leu Gin Arg Ala Ala Thr Asn Leu Pro Leu Lys 
85 90 95 

lie Phe Thr Phe Tyr Gly Gly Thr Pro Tyr Glu Glu Gin lie Asp Ala 
100 105 110 

Leu Lys Val Gly Val Asp Val Val Val Gly Thr Pro Gly Arg Leu Leu 
115 120 125 

Asp Leu His Lys. Arg Gly Ala Leu Ser Leu Asp Lys Val Ala lie Leu 
130 135 140 

Val Leu Asp Glu Ala Asp Glu Met Leu Asp Leu Gly Phe Leu Pro Asp 
145 150 155 160 

lie Glu Lys lie Leu Arg Ala Leu Thr His Gin His Gin Thr Met Leu 
165 170 175 



Phe Ser Ala Thr Met 
180 



Pro Gly Ala 



lie 
185 



Leu Thr Leu Ala Arg Ser Phe 
190 
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Leu Asn Lys 
195 



Pro Val His He Arg Ala 
200 



Glu Thr Ser 



Asp Ala Ser Ala 
205 



Thr His Lys Thr Thr Arg Gin Val Val Phe Gin Ala 
210 215 220 



His Lys Met Asp 



Lys Glu Ala He Thr Ala Lys He Leu 
225 230 



Gin Ser Lys 
235 



Asp Arg Gly Lys 
240 



Thr He He Phe Ala Arg Thr Lys Arg 
245 



Thr Ala Ala 
250 



Gin Val Ala Glu 
255 



Asp Leu Ala Ser Arg Gly Phe Ser Val Gly Ser Val 
260 265 



His Gly Asp Met 
270 



Gly Gin Pro Ala Arg Glu Lys Ser Leu Asn Ala Phe 
275 280 



Arg Thr Gly Lys 
285 



He Asp He Leu Val Ala Thr Asp Val 
290 295 



Ala Ala Arg 
300 



Gly He Asp Val 



Asp Asp Val Thr His Val He Asn Tyr 
305 310 



Gin Thr Pro 
315 



Asp Asp Pro Met 
320 



Thr Tyr Val His Arg He Gly Arg Thr Gly Arg Ala 
325 330 



Gly His Asn Gly 
335 



Thr Ala Val Thr Leu Val Gly Tyr Asp Glu Thr Leu 
340 345 



Lys Trp Thr Val 
350 



He Asp Asn Glu Leu Glu Leu Gly Gin 
355 360 



Pro Asn Pro 



Pro Gin Trp Phe 
365 



Ser Thr Ser Pro Glu Leu Leu Glu Thr 
370 375 



Leu Asp He 
380 



Pro Glu Gly Val 



Thr Glu Arg Val Gly Pro Pro Thr Lys Val Leu Gly 
385 390 395 



Gly Thr Ala Pro 
400 



Arg Pro Pro Arg Arg Thr Arg Lys 
405 



<210> 139 
<211> 237 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (214) 

<223> FRXA02463 

<220> 

<221> misc_feature 

<222> 1-5, 9, 42, 4 6, 47, 4 9, 53, 56, 59, 62, 73, 87, 93, 121, 

176, 199, 203, or 215 
<223> n = any nucleotide 



<220> 
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<221> Variant 
<222> 7 

<223> Xaa = lie or Met 
<220> 

<221> Variant 
<222> 26 

<223> Xaa = Tyr, His, Asn, or Asp 
<220> 

<221> Variant 
<222> 33 

<223> Xaa = Val, Ala, Asp, or Gly 
<220> 

<221> Variant 
<222> 34 

<223> Xaa = lie or Met 



<400> 139 

nnnnnaaant gacatccttg tagccacaga cgtagccgcc cnaggnntnt atnttnatna 60 

cnttacccac gtnattaaat accaaanccc cgncgatcct atg acc tac gtt cat 115 

Met Thr Tyr Val His 
1 5 

tgt atn gga cgc acg gga cgc gca ggg cac aac gga aca gcc gtc act 163 
Cys Xaa Gly Arg Thr Gly Arg Ala Gly His Asn Gly Thr Ala Val Thr 
10 15 20 

ctt gtc ggg ttc nac gaa acc ctn aaa tgg act gnc atn gac aac gaa 211 
Leu Val Gly Phe Xaa Glu Thr Leu Lys Trp Thr Xaa Xaa Asp Asn Glu 
25 30 35 

ctn naactcgggc aaccaaaccc acc 237 
Leu 



<210> 140 
<211> 38 
<212> PRT 

<213> Corynebacterium glutamicum 
<220> 

<221> Variant 
<222> 7 

<223> Xaa = lie or Met 
<220> 

<221> Variant 
<222> 26 

<223> Xaa = Tyr, His, Asn, or Asp 
<220> 

<221> Variant 
<222> 33 

<223> Xaa = Val, Ala, Asp, or Gly 



<220> 
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<221> Variant 
<222> 34 

<223> Xaa = lie or Met 



<400> 140 
Met Thr Tyr Val 
1 

Gly Thr Ala Val 
20 

Xaa Xaa Asp Asn 
35 



His Cys Xaa Gly 
5 

Thr Leu Val Gly 
Glu Leu 



Arg Thr Gly Arg 
10 

Phe Xaa Glu Thr 
25 



Ala Gly His Asn 
15 

Leu Lys Trp Thr 
30 



<210> 141 
<211> 631 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (631) 
<223> FRXA024 68 



<400> 141 

tcgttgtatt ggaatgaccc tattgtaacc gtgcaacgat agtatctaag ttgtgtcttc 60 

tgaaagcccc agacctacgt tcacagagct cggcgttgcg gtg gaa ate acc gac 115 

Val Glu lie Thr Asp 
1 5 



gca etc gaa gee etc ggc ate aac cga act ttc gcg ate cag gag tac 163 
Ala Leu Glu Ala Leu Gly lie Asn Arg Thr Phe Ala lie Gin Glu Tyr 
10 15 20 



aca ctt ccc ate gcg etc gac ggc cac gac ttc ate ggc caa gee cgc 211 
Thr Leu Pro lie Ala Leu Asp Gly His Asp Phe lie Gly Gin Ala Arg 
25 30 35 



acc ggc atg ggc aaa acc tac gga ttc ggt gtc cca etc etc gat aga 259 
Thr Gly Met Gly Lys Thr Tyr Gly Phe Gly Val Pro Leu Leu Asp Arg 
40 45 50 



gtc ttc gac tea gee gac gtc gca gaa acc gac ggt acc ccc cga gee 307 
Val Phe Asp Ser Ala Asp Val Ala Glu Thr Asp Gly Thr Pro Arg Ala 
55 60 65 



etc gtc ate gtg ccc acc cga gaa etc gca gtc caa gtc ggc gac gac 355 
Leu Val lie Val Pro Thr Arg Glu Leu Ala Val Gin Val Gly Asp Asp 
70 75' 80 85 

etc caa cgc gca gca acc aac ctg ccg eta aag ate ttc acc ttc tac 403 
Leu Gin Arg Ala Ala Thr Asn Leu Pro Leu Lys lie Phe Thr Phe Tyr 
90 95 100 



ggc ggc acc ccc tac gaa gaa cag ate gac gca etc aaa gtc ggc gtc 451 
Gly Gly Thr Pro Tyr Glu Glu Gin lie Asp Ala Leu Lys Val Gly Val 
105 110 115 



gac gtt gtc gta ggc aca ccc gga cga tta etc gac ctg cac aaa cga 



499 
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Asp Val Val Val Gly Thr Pro Gly Arg Leu Leu Asp Leu His Lys Arg 
120 125 130 

ggc gcg eta teg etc gac aaa gta gcg ate tta gtc etc gat gaa gee 547 
Gly Ala Leu Ser Leu Asp Lys Val Ala lie Leu Val Leu Asp Glu Ala 
135 140 145 

gac gaa atg etc gat ctg ggc ttt ctg ccc gac ate gaa aaa ate etc 595 
Asp Glu Met Leu Asp Leu Gly Phe Leu Pro Asp lie Glu Lys lie Leu 
150 155 160 ' 165 

cgt gee etc acc cac cag cat caa ace atg ctg ttc 631 
Arg- Ala Leu Thr His Gin His Gin Thr Met Leu Phe 
170 175 



<210> 142 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 142 

Val Glu lie Thr Asp Ala Leu Glu Ala Leu Gly lie Asn Arg Thr Phe 
15 10 15 

Ala lie Gin Glu Tyr Thr Leu Pro lie Ala Leu Asp Gly His Asp Phe 
20 25 30 

lie Gly Gin Ala Arg Thr Gly Met Gly Lys Thr Tyr Gly Phe Gly Val 
35 40 45 

Pro Leu Leu Asp Arg Val Phe Asp Ser Ala Asp Val Ala Glu Thr Asp 
50 55 60 

Gly Thr Pro Arg Ala Leu Val lie Val Pro Thr Arg Glu Leu Ala Val 
65 70 75 80 

Gin Val Gly Asp Asp Leu Gin Arg Ala Ala Thr Asn Leu Pro Leu Lys 
85 90 95 

lie Phe Thr Phe Tyr Gly Gly Thr Pro Tyr Glu Glu Gin lie Asp Ala 
100 105 110 

Leu Lys Val Gly Val Asp Val Val Val Gly Thr Pro Gly Arg Leu Leu 
115 120 125 

Asp Leu His Lys Arg Gly Ala Leu Ser Leu Asp Lys Val Ala lie Leu 
130 135 140 

Val Leu Asp Glu Ala Asp Glu Met Leu Asp Leu Gly Phe Leu Pro Asp 
145 150 155 1.60 

lie Glu Lys lie Leu Arg Ala Leu Thr His Gin His Gin Thr Met Leu 
165 170 175 

Phe 



<210> 
<211> 



143 
2319 
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<212> DNA 

<213> Corynebacterium glutamic urn 

<220> 
<221> CDS 

<222> (101) . . (2296) 
<223> RXA00050 

<400> 143 

agcaatgtcc cattttccct gctcacctgt atgggcaccc gcggcggaag tggaattgca 60 

tatggagttt tgatgatatt tagcgtaact taaaggaaca atg agt aat acc gag 115 

Met Ser Asn Thr Glu 
1 5 

aac gtc aac ggc gac gta gaa cag ccg aat aac gtc att teg teg gaa 163 
Asn Val Asn Gly Asp Val Glu Gin Pro Asn Asn Val lie Ser Ser Glu 
10 15 20 

tct cag gaa acc ccg cag ggt gac tea gca tea get gac ttc get etc 211 
Ser Gin Glu Thr Pro Gin Gly Asp Ser Ala Ser Ala Asp Phe Ala Leu 
25 30 35 

gaa acc cca acc aac act gtt gaa gat gca cca gca tct gag ggt age 259 
Glu Thr Pro Thr Asn Thr Val Glu Asp Ala Pro Ala Ser Glu Gly Ser 
40 45 50 



gca 307 



gaa gag ate acc agg gtt gcg gat act tct gag gac gec gac tct gc 
Glu Glu lie Thr Arg Val Ala Asp Thr Ser Glu Asp Ala Asp Ser Al 
55 60 65 

gat gca gac aac gcg age aat gta ate aat gag aat gag gac tec teg 355 
Asp Ala Asp Asn Ala Ser Asn Val lie Asn Glu Asn Glu Asp Ser Ser 
70 75 80 85 



gaa ggt get aac cag cct tea aac gag tea tec tct acg gaa gee aaa 
Glu Gly Ala Asn Gin Pro Ser Asn Glu Ser Ser Ser Thr Glu Ala Lys 
90 95 100 



acc. ggt aag act gca get ttc gcg ctg cca ate ctt gee cgt att gac 
Thr Gly Lys Thr Ala Ala Phe Ala Leu Pro lie Leu Ala Arg lie Asp 
150 155 160 165 



403 



tec ggc ttc gat gca etc gga ctg cca gag cgt gtt ctt gac get gtg 451 

Ser Gly Phe Asp Ala Leu Gly Leu Pro Glu Arg Val Leu Asp Ala Val 

105 110 115 

cgc aag gtg ggt tac gaa act cct tec cca att cag gca caa acc ate 4 99 

Arg Lys Val Gly Tyr Glu Thr Pro Ser Pro lie Gin Ala Gin Thr lie 

120 125 130 

cca ate etc atg gag ggc cag gat gtt gtt ggt eta gca cag acc ggt 547 

Pro lie Leu Met Glu Gly Gin Asp Val Val Gly Leu Ala Gin Thr Gly 

135 140 145 



595 



aag tec gtg cgc age cca cag gca ctt gtg ctt gee cct acc cgt gag 643 
Lys Ser Val Arg Ser Pro Gin Ala Leu Val Leu Ala Pro Thr Arg Glu 
170 175 180 



ctg gca ctt cag gtt get gac tec ttc caa tec ttc get gac cac gtc 
Leu Ala Leu Gin Val Ala Asp Ser Phe Gin Ser Phe Ala Asp His Val 



691 
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185 190 195 

ggt ggc ctg aac gtt ctg cca ate tat ggt gga cag get tac ggc att 739 
Gly Gly Leu Asn Val Leu Pro lie Tyr Gly Gly Gin Ala Tyr Gly lie 
200 205 210 

cag etc tct ggc ctg cgt cgt ggc get cac ate gtc gtg ggt ace cca 787 
Gin Leu Ser Gly Leu Arg Arg Gly Ala His lie Val Val Gly Thr Pro 
215 220 225 



ggc cga ate ate gat cac etc gaa aag ggc tec ctg gat ate tec gga 
Gly Arg lie lie Asp His Leu Glu Lys Gly Ser Leu Asp lie Ser Gly 
230 235 240 245 



cag gtt gca eta ttc tec gca acg atg cca aac ggc att cgt cgc ctg 
Gin Val Ala Leu Phe Ser Ala Thr Met Pro Asn Gly lie Arg Arg Leu 
280 285 290 



835 



ctg cgc ttc etc gtg etc gat gaa gca gac gag atg ctg aac atg ggc 883 
Leu Arg Phe Leu Val Leu Asp Glu Ala Asp Glu Met Leu Asn Met Gly 
250 255 260 

ttc cag gaa gat gtc gag cgc ate etc gag gac ace cca gac gag aag 931 
Phe Gin Glu Asp Val Glu Arg lie Leu Glu Asp Thr Pro Asp Glu Lys 
265 270 275 



979 



tec aag cag tac ctg aac aac cct get gaa ate acc gtt aag tec gag 1027 

Ser Lys Gin Tyr Leu Asn Asn Pro Ala Glu lie Thr Val Lys Ser Glu 
295 300 305 

acc agg act aac acc aac ate acc cag cgc ttc etc aac gtt gca cac 1075 

Thr Arg Thr Asn Thr Asn lie Thr Gin Arg Phe Leu Asn Val Ala His 

310 315 320 325 

cgc aac aag atg gat gca ctg acc cgt att etc gag gtc acc gag ttt 1123 

Arg Asn Lys Met Asp Ala Leu Thr Arg He Leu Glu Val Thr Glu Phe 
330 335 340 

gaa gca atg ate atg ttc gtg cgc acc aag cac gaa act gaa gaa gtt 1171 

Glu Ala Met He Met Phe Val Arg Thr Lys His Glu Thr Glu Glu Val 
345 350 355 

get gaa aag etc cgt gca cgc gga ttc tec gca gca gee ate aac ggc 1219 

Ala Glu Lys Leu Arg Ala Arg Gly Phe Ser Ala Ala Ala He Asn Gly 
360 365 370 

gac att get cag gca cag cgt gag cgc acc gtc gac cag ctg aag gac 1267 

Asp He Ala Gin Ala Gin Arg Glu Arg Thr Val Asp Gin Leu Lys Asp 
375 380 385 

ggc cgc ctg gac ate etc gtt gca acc gac gtt gca gee cgt ggt ctt 1315 

Gly Arg Leu Asp He Leu Val Ala Thr Asp Val Ala Ala Arg Gly Leu 

390 395 400 405 

gac gtt gag cgc ate tec cac gtg ctt aac ttc gac att cca aac gac 1363 

Asp Val Glu Arg lie Ser His Val Leu Asn Phe Asp He Pro Asn Asp 
410 415 420 



acc gag tec tac gtt cac cgc ate ggc cgc acc ggc cgt gca gga cgt 
Thr Glu Ser Tyr Val His Arg He Gly Arg Thr Gly Arg Ala Gly Arg 
425 430 435 



1411 
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acc ggc gag gca ate ctg ttc gtg acc cca cgt gag cgt cgt atg ctt 1459 
Thr Gly Glu Ala lie Leu Phe Val Thr Pro Arg Glu Arg Arg Met Leu 
440 445 450 



cgc tec ate gag cgc gca acc aac gca cca ctg cac gaa atg gaa ctg 
Arg Ser lie Glu Arg Ala Thr Asn Ala Pro Leu His Glu Met Glu Leu 
455 460 465 



1507 



cca acc gtc gat cag gtc aac gac ttc cgc aag gtc aag ttc gc"t gac 1555 
Pro Thr Val Asp Gin Val Asn Asp Phe Arg Lys Val Lys Phe Ala Asp 
470 475 480 485 

tec ate acc aag tec etc gag gac aag cag atg gac ctg ttc cgc acc 1603 
Ser lie Thr Lys Ser Leu Glu Asp Lys Gin Met Asp Leu Phe Arg Thr 
490 495 500 

ctg gtc aag gaa tac tec cag gec aac gac gtt cct eta gag gac ate 1651 
Leu Val Lys Glu Tyr Ser Gin Ala Asn Asp Val Pro Leu Glu Asp lie 
505 510 515 

gca gcg gca ctg gca acc cag gca cag tec ggc gac ttc ctg etc aag 1699 
Ala Ala Ala Leu Ala Thr Gin Ala Gin Ser Gly Asp Phe Leu Leu Lys 
520 525 530 

gag etc cca cca gag cgc cgt gag cgc aac gac cgc cgt cgt gac cgt 1747 
Glu Leu Pro Pro Glu Arg Arg Glu Arg Asn Asp Arg Arg Arg Asp Arg 
535 540 545 

gac ttc gac gac cgt ggt gga cgt gga cgc gac cgt gac cgt ggc gac 1795 
Asp Phe Asp Asp Arg Gly .Gly Arg Gly Arg Asp Arg Asp Arg Gly Asp 
550 555 560 565 

cgc gga gat cgt ggc tea cgc ttc gac cgc gac gac gag aac ctg gca 1843 
Arg Gly Asp Arg Gly Ser Arg Phe Asp Arg Asp Asp Glu Asn Leu Ala 
570 575 580 

acc tac cgc etc gca gtg ggc aag cgc cag cac ate cgc cca ggc gca 18 91 
Thr Tyr Arg Leu Ala Val Gly Lys Arg Gin His lie Arg Pro Gly Ala 
585 590 595 

ate gtt ggt gca ctt gee aac gaa ggt ggc ctg aac tec aag gac ttc 1939 
lie Val Gly Ala Leu Ala Asn Glu Gly Gly Leu Asn Ser Lys Asp Phe 
600 605 610 

ggc cgc ate acc ate gca gee gac cac acc ctg gtt gaa ctg cca aag 1987 
Gly Arg lie Thr lie. Ala Ala Asp His Thr Leu Val Glu Leu Pro Lys 
615 ' 620 625 

gat etc cca cag age gtt ctt gac aac ctg cgc gac acc cgc ate tec 2035 
Asp Leu Pro Gin Ser Val Leu Asp Asn Leu Arg Asp Thr Arg lie Ser 
630 635 640 645 

ggc cag etc ate aac ata gaa cgc gac tec ggt gga cgc cca cca cgc 2083 
Gly Gin Leu lie Asn lie Glu Arg Asp Ser Gly Gly Arg Pro Pro Arg 
650 655 660 

cgc ttc gag cgc gat gac cgt ggc gga cgc ggc gga ttc cgc ggc gac 2131 
Arg Phe Glu Arg Asp Asp Arg Gly Gly Arg Gly Gly Phe Arg Gly Asp 
665 670 675 
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cgt gat gac cgc ggt gga cgt gga cgt gac cgt gac gat cgt gga age 2179 
Arg Asp Asp Arg Gly Gly Arg Gly Arg Asp Arg Asp Asp Arg Gly Ser 
680 685 690 

cgt gga ggt ttc cgc ggt gga cgt gac cgt gat gat cgt ggc gga cgc 2227 
Arg Gly Gly Phe Arg Gly Gly Arg Asp Arg Asp Asp Arg Gly Gly Arg 
695 700 ' 705 

ggt gga ttc cgc gga cgc gac gac cgc gga gac cgt ggt ggc cgt ggc 2275 
Gly Gly Phe Arg Gly Arg Asp Asp Arg Gly Asp Arg Gly Gly Arg Gly 
710 715 720 725 

ggt tac cgt ggc gga cgc gac taagagttcg ttttagcttc age 2319 
Gly Tyr Arg Gly Gly Arg Asp 
730 



<210> 144 
<211> 732 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Ser Asn Thr Glu Asn Val Asn < 
1 5 



Gly Asp Val Glu Gin Pro Asn Asn 
10 15 



Val lie Ser Ser Glu Ser Gin Glu Thr Pro Gin Gly Asp Ser Ala Ser 
20 25 30 

Ala Asp Phe Ala Leu Glu Thr Pro Thr Asn Thr Val Glu Asp' Ala Pro 
35 40 45 

Ala Ser Glu Gly Ser Glu Glu lie Thr Arg Val Ala Asp Thr Ser Glu 
50 55 60 

Asp Ala Asp Ser Ala Asp Ala Asp Asn Ala Ser Asn Val lie Asn Glu 
65 70 75 80 

Asn Glu Asp Ser Ser Glu Gly Ala Asn Gin Pro Ser Asn Glu Ser Ser 
85 90 95 

Ser Thr Glu Ala Lys Ser Gly Phe Asp Ala Leu Gly Leu Pro Glu Arg 
100 105 110 

Val Leu Asp Ala Val Arg Lys Val Gly Tyr Glu Thr Pro Ser Pro lie 
115 120 125 

Gin Ala Gin Thr lie Pro lie Leu Met Glu Gly Gin Asp Val Val Gly 
130 135 140 

Leu Ala Gin Thr Gly Thr Gly Lys Thr Ala Ala Phe Ala Leu Pro lie 
145 150 155 160 

Leu Ala Arg lie Asp Lys Ser Val Arg Ser Pro Gin Ala Leu Val Leu 
165 170 175 

Ala Pro Thr Arg Glu Leu Ala Leu Gin Val Ala Asp Ser Phe Gin Ser 
180 185 190 



Phe Ala Asp His Val Gly Gly Leu Asn Val Leu Pro lie Tyr Gly Gly 
195 200 205 
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Gin Ala Tyr Gly 
210 

Val Val Gly Thr 
225 

Leu Asp lie Ser 



Met Leu Asn Met 
260 

Thr Pro Asp Glu 
275 

Gly lie Arg Arg 
290 

Thr Val Lys Ser 
305 

Leu Asn Val Ala 



Glu Val Thr Glu 
340 

Glu Thr Glu Glu 
355 

Ala Ala lie Asn 
370 

Asp Gin Leu Lys 
385 

Ala Ala Arg Gly 



Asp lie Pro Asn 
420 

Gly Arg Ala Gly 
435 

Glu Arg Arg Met 
450 

His Glu Met Glu 
465 

Val Lys Phe Ala 



Asp Leu Phe Arg 
500 

Pro Leu Glu Asp 
515 



lie Gin Leu Ser 
215 

Pro Gly Arg lie 
230 

Gly Leu Arg Phe 
245 

Gly Phe Gin Glu 



Lys Gin Val Ala 
280 

Leu Ser Lys Gin 
295 

Glu Thr Arg Thr 
310 

His Arg Asn Lys 
325 

Phe Glu Ala Met 



Val Ala Glu Lys 
360 

Gly Asp lie Ala 
375 

Asp Gly Arg Leu 
390 

Leu Asp Val Glu 
405 

Asp Thr Glu Ser 



Arg Thr Gly Glu 
440 

Leu Arg Ser lie 
455 

Leu Pro Thr Val 
470 

Asp Ser lie Thr 
485 

Thr Leu Val Lys 



lie Ala Ala Ala 
520 



Gly Leu Arg Arg 
220 

lie Asp His Leu 
235 

Leu Val Leu Asp 
250 

Asp Val Glu Arg 
265 

Leu Phe Ser Ala 



Tyr Leu Asn Asn 
300 

Asn Thr Asn lie 
315 

Met Asp Ala Leu 
330 

lie Met Phe Val 
345 

Leu Arg Ala Arg 



Gin Ala Gin Arg 
380 

Asp lie Leu Val 
395 

Arg lie Ser His 
410 

Tyr Val His Arg 
425 

Ala lie Leu Phe 



Glu Arg Ala Thr 
460 

Asp Gin Val Asn 
475 

Lys Ser Leu Glu 
490 

Glu Tyr Ser Gin 
505 

Leu Ala Thr Gin 



Gly Ala His lie 



Glu Lys Gly Ser 
240 

Glu Ala Asp Glu 
255 

lie Leu Glu Asp 
270 

Thr Met Pro Asn 
285 

Pro Ala Glu lie 



Thr Gin Arg Phe 
320 

Thr Arg lie Leu 
335 

Arg Thr Lys His 
350 

Gly Phe Ser Ala 
365 

Glu Arg Thr Val 



Ala Thr Asp Val 
400 

Val Leu Asn Phe 
415 

lie Gly Arg Thr 
430 

Val Thr Pro Arg 
445 

Asn Ala Pro Leu 



Asp Phe Arg Lys 
480 

Asp Lys Gin Met 
495 

Ala Asn Asp Val 
510 

Ala Gin Ser Gly 
525 
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Asp Phe Leu Leu Lys Glu Leu Pro Pro Glu Arg Arg Glu Arg Asn Asp 
530 535 540 

Arg Arg Arg Asp Arg Asp Phe Asp Asp Arg Gly Gly Arg Gly Arg Asp 
545 550 555 560 

Arg Asp Arg Gly Asp Arg Gly Asp Arg Gly Ser Arg Phe Asp Arg Asp 
565 570 575 

Asp Glu Asn Leu Ala Thr Tyr Arg Leu Ala Val Gly Lys Arg Gin His 
580 * 585 590 

lie Arg Pro Gly Ala lie Val Gly Ala Leu Ala Asn Glu Gly Gly Leu 
595 600 605 

Asn Ser Lys Asp Phe Gly Arg lie Thr lie Ala Ala Asp His Thr Leu 
610 615 620 

Val Glu Leu Pro Lys Asp Leu Pro Gin Ser Val Leu Asp Asn Leu Arg 
625 630 635 640 

Asp Thr Arg lie Ser Gly Gin Leu lie Asn He Glu Arg Asp Ser Gly 
645 650 655 

Gly Arg Pro Pro Arg Arg Phe Glu Arg Asp Asp Arg Gly Gly Arg Gly 
660 665 670 

Gly Phe Arg Gly Asp Arg Asp Asp Arg Gly Gly Arg Gly Arg Asp Arg 
675 680 685 

Asp Asp Arg Gly Ser Arg Gly Gly Phe Arg Gly Gly Arg Asp Arg Asp 
690 695 700 

Asp Arg Gly Gly Arg Gly Gly Phe Arg Gly Arg Asp Asp Arg Gly Asp 
705 710 715 720 

Arg Gly Gly Arg Gly Gly Tyr Arg Gly Gly Arg Asp 
725 730 



<210> 145 
<211> 450 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (427) 

<223> RXA02682 

<400> 145 

tcccgatgct gctaggttcg tgttaagcaa ccacaagttg caccaccatt cttccatcca 60 

gagaatacga attcgtttac ctctagaaag gcactttccc atg tct tac cac gat 115 

Met Ser Tyr His Asp 
1 5 



cac age gac ate gaa tac etc aag aag ate ggc gee aac tec cct gac 163 
His Ser Asp He Glu Tyr Leu Lys Lys He Gly Ala Asn Ser Pro Asp 
10 15 20 
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gcc ttc aaa get ttt gtc cat ttt gat gag gca get etc cgc ggc ccg 211 
Ala Phe Lys Ala Phe Val His Phe Asp Glu Ala Ala Leu Arg Gly Pro 
25 30 35 

aac aag aaa ate cca cgc aac tac ace gaa atg ate gca ctt gcg gtc 259 
Asn Lys Lys lie Pro Arg Asn Tyr Thr Glu Met lie Ala Leu Ala Val 
40 45 50 

gca ttc aca acc caa tgc gcc tac tgc ate gac ate cac act gcc get 307 
Ala Phe Thr Thr Gin Cys Ala Tyr Cys lie Asp lie His Thr Ala Ala 
55 60 65 

gcg aag aag gaa ggt gtc acc acc gag gag etc get gag gtt gcg etc 355 
Ala Lys Lys Glu Gly Val Thr Thr Glu Glu Leu Ala Glu Val Ala Leu 
70 75 80 85 

ate gcc gca gca ctt egg gca ggc ggc gcc atg acg cac ggc gca ctt 403 
lie Ala Ala Ala Leu Arg Ala Gly Gly Ala Met Thr His Gly Ala Leu 
90 95 100 

gcc atg aag ctt tac gac gaa aac tagaagegat tetgeacatt ttt 4 50 

Ala Met Lys Leu Tyr Asp Glu Asn 
105 



<210> 146 
<211> 109 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Met Ser Tyr His Asp His Ser Asp lie Glu Tyr Leu Lys Lys lie Gly 
15 10 15 

Ala Asn Ser Pro Asp Ala Phe Lys Ala Phe Val His Phe Asp Glu Ala 
20 25 30 

Ala Leu Arg Gly Pro Asn Lys Lys lie Pro Arg Asn Tyr Thr Glu Met 
35 40 45 

lie Ala Leu Ala Val Ala Phe Thr Thr Gin Cys Ala Tyr Cys He Asp 
50 55 60 

He His Thr Ala Ala Ala Lys Lys Glu Gly Val Thr Thr Glu Glu Leu 
65 70 75 80 

Ala Glu Val Ala Leu He Ala Ala Ala Leu Arg Ala Gly Gly Ala Met 
85 90 95 

Thr His Gly Ala Leu Ala Met Lys Leu Tyr Asp Glu Asn 
100 105 



<210> 147 
<211> 798 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (775) 
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<223> RXN00542 
<400> 147 

cgatcgtgtt ctgaacctga atgatggtgt cctgcgcacc aaggttctgc gactcgacaa 60 

gtaaagaact ttaaggctct agagaggtag ttgaaggatt atg gca ate gga gat 115 

Met Ala lie Gly Asp 

1 5 

act aac ate acc gtc gtt ggc aac att gtt get gac ccg gaa etc cgc 163 

Thr Asn lie Thr Val Val Gly Asn lie Val Ala Asp Pro Glu Leu Arg 

10 15 20 

ttc acc cca teg ggt gca gca gtg get aac ttc cgc att gca tea act 211 
Phe Thr Pro Ser Gly Ala Ala Val Ala Asn Phe Arg lie Ala Ser Thr 
25 30 35 

ccc cgc teg ttc aac cgc caa acc aac cag tgg gaa gac ggc gaa gee * 259 
Pro Arg Ser Phe Asn Arg Gin Thr Asn Gin Trp Glu Asp Gly Glu Ala 
40 45 50 

etc ttt etc acc gtt aac gtt tgg cgt cag gca get gaa aac gtt gca 307 
Leu Phe Leu Thr Val Asn Val Trp Arg Gin Ala Ala Glu Asn Val Ala 
55 60 65 

gag tec ctg tec aag ggt atg cgc gtt ate gtc acc ggt cgc etc aag 355 
Glu Ser Leu Ser Lys Gly Met Arg Val lie Val Thr Gly Arg Leu Lys 
70 75 80 85 

cag cgc tec tat gaa acc cgt gag ggc gaa aag cgc age gtt ttt gag 403 
Gin Arg Ser Tyr Glu Thr Arg Glu Gly Glu Lys Arg Ser Val Phe Glu 
90 95 100 

gtc gaa gcg gat gaa gtc gga cca tea eta aca ttt gee aag gca gat 451 
Val Glu Ala Asp Glu Val Gly Pro Ser Leu Thr Phe Ala Lys Ala Asp 
105 110 115 

gtc cag cgc aca ccg cgc ggt gga aac tct ggc gga aac tac ggt ggc 4 99 
Val Gin Arg Thr Pro Arg Gly Gly Asn Ser Gly Gly Asn Tyr Gly Gly 
120 125 130 

ggc aac caa ggt ggt ggc etc ggt gga aac caa ggc aac cag caa ggt 547 
Gly Asn Gin Gly Gly Gly Leu Gly Gly Asn Gin Gly Asn Gin Gin Gly 
135 140 145 

gga ttc age aac cag aac tct ggc ggc ttc ggt gga aac caa ggc aac 595 
Gly Phe Ser Asn Gin Asn Ser Gly Gly Phe Gly Gly Asn Gin Gly Asn 
150 155 160 165 

cag cag caa age aac cag ggc gga ttt ggt gga aac caa aac cag tec 643 
Gin Gin Gin Ser Asn Gin Gly Gly Phe Gly Gly Asn Gin Asn Gin Ser 
170 175 180 

cag ggt aac aac ttc aac caa ggt gga ttt ggc gga ggc age cca cag 691 
Gin Gly Asn Asn Phe Asn Gin Gly Gly Phe Gly Gly Gly Ser Pro Gin 
185 190 195 

gca gca ccg gac aat gac cct tgg aat tct gca cca cca get ggc tec 739 
Ala Ala Pro Asp Asn Asp Pro Trp Asn Ser Ala Pro Pro Ala Gly Ser 
200 205 210 
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99 c 999 ttc 99 c 99 c 9 ca 9 ac 9 at 9 a 9 cca cc 9 ttc taaagctttt 785 
Gly Gly Phe Gly Gly Ala Asp Asp Glu Pro Pro Phe 
215 220 225 

cttttctaaa aca ' 798 



<210> 148 
<211> 225 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Met Ala lie Gly Asp Thr Asn lie Thr Val Val Gly Asn lie Val Ala 
15 10 15 

Asp Pro Glu Leu Arg Phe Thr Pro Ser Gly Ala Ala Val Ala Asn Phe 
20 25 30 

Arg lie Ala Ser Thr Pro Arg Ser Phe Asn Arg Gin Thr Asn Gin Trp 
35 40 ' 45 

■Glu Asp Gly Glu Ala Leu Phe Leu Thr Val Asn Val Trp Arg Gin Ala 
50 55 60 

Ala Glu Asn Val Ala Glu Ser Leu Ser Lys Gly Met Arg Val lie Val 
65 70 75 80 

Thr Gly Arg Leu Lys Gin Arg Ser Tyr Glu Thr Arg Glu Gly Glu Lys 
85 90 95 

Arg Ser Val Phe Glu Val Glu Ala Asp Glu Val Gly Pro Ser Leu Thr 
100 105 110 

Phe Ala Lys Ala Asp Val Gin Arg Thr Pro Arg Gly Gly Asn Ser Gly 
115 120 125 

Gly Asn Tyr Gly Gly Gly Asn Gin Gly Gly Gly Leu Gly Gly Asn Gin 
130 135 140 

Gly Asn Gin Gin Gly Gly Phe Ser Asn Gin Asn Ser Gly Gly Phe Gly 
145 150 155 160 

Gly Asn Gin Gly Asn Gin Gin Gin Ser Asn Gin Gly Gly Phe Gly Gly 
165 170 175 

Asn Gin Asn Gin Ser Gin Gly Asn Asn Phe Asn Gin Gly Gly Phe Gly 
180 185 190 

Gly Gly Ser Pro Gin Ala Ala Pro Asp Asn Asp Pro Trp Asn Ser Ala 
195 200 205 

Pro Pro Ala Gly Ser Gly Gly Phe Gly Gly Ala Asp Asp Glu Pro Pro 
210 215 220 

Phe 
225 



<210> 
<211> 



149 
542 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (519) 
<223> FRXA00542 

<400> 149 

gcc etc ttt etc acc gtt aac gtt tgg cgt cag gca get gaa adc gtt 48 
Ala Leu Phe Leu Thr Val Asn Val Trp Arg Gin Ala Ala Glu Asn Val 
15 10 15 

gca gag tec ctg tec aag ggt atg cgc gtt ate gtc acc ggt cgc etc 96 
Ala Glu Ser Leu Ser Lys Gly Met Arg Val lie Val Thr Gly Arg Leu 
20 25 30 

aag cag cgc tec tat gaa acc cgt gag ggc gaa aag cgc age gtt ttt 144 
Lys Gin Arg Ser Tyr Glu Thr Arg Glu Gly Glu Lys Arg Ser Val Phe 
35 40 45 

gag gtc gaa gcg gat gaa gtc gga cca tea eta aca ttt gcc aag gca 192 
Glu Val Glu Ala Asp Glu Val Gly Pro Ser Leu Thr Phe Ala Lys Ala 
50 55 60 

gat gtc cag cgc aca ccg cgc ggt gga aac tct ggc gga aac tac ggt 240 
Asp Val Gin Arg Thr Pro Arg Gly Gly Asn Ser Gly Gly Asn Tyr Gly 
65 70 75 80 

ggc ggc aac caa ggt ggt ggc etc ggt gga aac caa ggc aac cag caa 288 
Gly Gly Asn Gin Gly Gly Gly Leu Gly Gly Asn Gin Gly Asn Gin Gin 
85 90 95 

ggt gga ttc age aac cag aac tct ggc ggc ttc ggt gga aac caa ggc 336 
Gly Gly Phe Ser Asn Gin Asn Ser Gly Gly Phe Gly Gly Asn Gin Gly 
- 100 105 110 

aac cag cag caa age aac. cag ggc gga ttt ggt gga aac caa aac cag 384 
Asn Gin Gin Gin Ser Asn Gin Gly Gly Phe Gly Gly Asn Gin Asn Gin 
115 120 125 

tec cag ggt aac aac ttc aac caa ggt gga ttt ggc gga ggc age cca 432 
Ser Gin Gly Asn Asn Phe Asn Gin Gly Gly Phe Gly Gly Gly Ser Pro 
130 135 140 

cag gca gca ccg gac aat gac cct tgg aat tct gca cca cca get ggc 480 
Gin Ala Ala Pro Asp Asn Asp Pro Trp Asn Ser Ala Pro Pro Ala Gly 
145 150 155 160 

tec ggc ggg ttc ggc ggc gca gac gat gag cca ccg ttc taaagctttt 529 
Ser Gly Gly Phe Gly Gly Ala Asp Asp Glu Pro Pro Phe 
165 170 

cttttctaaa aca 542 



<210> 150 
<211> 173 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 150 

Ala Leu Phe Leu Thr Val Asn Val Trp Arg Gin Ala Ala Glu Asn Val 
15 10 15 

Ala Glu Ser Leu Ser Lys Gly Met Arg Val lie Val Thr Gly Arg Leu 
20 25 30 

Lys Gin Arg Ser Tyr Glu Thr Arg Glu Gly Glu Lys Arg Ser Val Phe 
35 40 45 

Glu Val Glu Ala Asp Glu Val Gly Pro Ser Leu Thr Phe Ala Lys Ala 
50 55 60 

Asp Val Gin Arg Thr Pro Arg Gly Gly Asn Ser Gly Gly Asn Tyr Gly 
65 70 75 80 

Gly Gly Asn Gin Gly Gly Gly Leu Gly Gly Asn Gin Gly Asn Gin Gin 
85 90 95 

Gly Gly Phe Ser Asn Gin Asn Ser Gly Gly Phe Gly Gly Asn Gin Gly 
100 105 110 

Asn Gin Gin Gin Ser Asn Gin Gly Gly Phe Gly Gly Asn Gin Asn Gin 
115 120 125 

Ser Gin Gly Asn Asn Phe Asn Gin Gly Gly Phe Gly Gly Gly Ser Pro 
130 135 140 

Gin Ala Ala Pro Asp Asn Asp Pro Trp Asn Ser Ala Pro Pro Ala Gly 
145 150 155 160 

Ser Gly Gly Phe Gly Gly Ala Asp Asp Glu Pro Pro Phe 
165 170 



<210> 151 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> RXN02833 

<400> 151 

tagcttctcc gccacccttc atccacggct gaataaaatt atttttcgat agtttcgcca 60 



aaaggagata cctaacatag tgagccagaa ctcatcttct ttg etc gaa acc tgg 

Leu Leu Glu Thr Trp 
1 5 



115 



cgc caa gtt gtt gec gat etc aca act ttg age cag caa gcg gac agt 
Arg Gin Val Val Ala Asp Leu Thr Thr Leu Ser Gin Gin Ala Asp Ser 
10 15 20 



163 



gga ttc gac cca ttg acg cca act caa cgt gca tat ttg aac ctg acg 
Gly Phe Asp Pro Leu Thr Pro Thr Gin Arg Ala Tyr Leu Asn Leu Thr 
25 30 35 



211 



aag ccg att gec ate gtc gat ggc tac gec gtg ctg tec aca ccc aac 



259 
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Lys Pro lie Ala lie Val Asp Gly Tyr Ala Val Leu Ser Thr Pro Asn 

40 45 50 

gcg atg gca aaa aat gtc att gaa aac gat ttg ggc gat get ttg acc • 307 

Ala Met Ala Lys Asn Val lie Glu Asn Asp Leu Gly Asp Ala Leu Thr 

55 60 65 

cgt gtg ttg teg ctg cgc atg ggc cga tea ttc age ttg get gtc agt 355 

Arg Val Leu Ser Leu Arg Met Gly Arg Ser Phe Ser Leu Ala Val Ser 

70 75 80 J 85 

gtg gag cct gag cag gaa att cca gaa acc cca get cag cag gag ttt 403 

Val Glu Pro Glu Gin Glu lie Pro Glu Thr Pro Ala Gin Gin Glu Phe 

90 95 100 

aaa tat cag cct gac gca cct gtg ate tct tec aac aag gcg cca aag 451 

Lys Tyr Gin Pro Asp Ala Pro Val lie Ser Ser Asn Lys Ala Pro Lys 

105 110 115 

cag tat gaa gtt ggt ggt egg gga gag gcg teg aca age gac ggc tgg 4 99 

Gin Tyr Glu Val Gly Gly Arg Gly Glu Ala Ser Thr Ser Asp Gly Trp 

120 125 130 

gaa cgt acc cac tct gca ccg get ccc gag ccg cac ccg gca cct ate 547 

Glu Arg Thr His Ser Ala Pro Ala Pro Glu Pro His Pro Ala Pro lie 

135 140 145 

gec gat cgt gag cca gag ctg gec acc ccg cag cgc att ccg cgc gaa 595 

Ala Asp Arg Glu Pro Glu Leu Ala Thr Pro Gin Arg lie Pro Arg Glu 

150 155 160 165 

acc cca get cac aac cct aat egg gaa gtg tec etc aac ccg aaa tac 643 

Thr Pro Ala His Asn Pro Asn Arg Glu Val Ser Leu Asn Pro Lys Tyr 

170 175 180 

act ttt gaa age ttc gtg ate ggg ccg ttc aac cgt ttc gee aat gca 691 

Thr Phe Glu Ser Phe Val lie Gly Pro Phe Asn Arg Phe Ala Asn Ala 

185 190 195 

gee gca gtt get gtg gcg gaa age cca gcg aaa get ttc aac ccg ctg 739 

Ala Ala Val Ala Val Ala Glu Ser Pro Ala Lys Ala Phe Asn Pro Leu 

200 205 210 

ttt att tec ggc ggt tec ggc ttg ggc aaa act cac ctg ctg cac gca 787 

Phe lie Ser Gly Gly Ser Gly Leu Gly Lys Thr His Leu Leu His Ala 

215 220 225 

gta gga aat tat get caa gaa ttg cag cct ggc ccg egg att aag tac 835 

Val Gly Asn Tyr Ala Gin Glu Leu Gin Pro Gly Pro Arg lie Lys Tyr 

230 235 240 245 

gtc tea agt gag gaa tat cac caa cga eta cat caa etc cgt gcg aga 883 

Val Ser Ser Glu Glu Tyr His Gin Arg Leu His Gin Leu Arg Ala Arg 

250 255 260 

tgaccgccag gaaaccttca age 906 



<210> 152 
<211> 261 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 152 

Leu Leu Glu Thr Trp Arg Gin Val Val Ala Asp Leu Thr Thr Leu Ser 
1 5 10 15 

Gin Gin Ala Asp Ser Gly Phe Asp Pro Leu Thr Pro Thr Gin Arg Ala 
20 25 30 

Tyr Leu Asn Leu Thr Lys Pro lie Ala lie Val Asp Gly Tyr Ala Val 
35 40 45 

Leu Ser Thr Pro Asn Ala Met Ala Lys Asn Val lie Glu Asn Asp Leu 
50 55 60 

Gly Asp Ala Leu Thr Arg Val Leu Ser Leu Arg Met Gly Arg Ser Phe 
65 70 75 80 

Ser Leu Ala Val Ser Val Glu Pro Glu Gin Glu lie Pro Glu Thr Pro 
85 90 95 

Ala Gin Gin Glu Phe Lys Tyr Gin Pro Asp Ala Pro Val lie Ser Ser 
100 105 110 

Asn Lys Ala Pro Lys Gin Tyr Glu Val Gly Gly Arg Gly Glu Ala Ser 
115 120 125 

Thr Ser Asp Gly Trp Glu Arg Thr His Ser Ala Pro Ala Pro Glu Pro 
130 135 140 

His Pro Ala Pro lie Ala Asp Arg Glu Pro Glu Leu Ala Thr Pro Gin 
145 150 155 160 

Arg lie Pro Arg Glu Thr Pro Ala His Asn Pro Asn Arg Glu Val Ser 
165 170 175 

Leu Asn Pro Lys Tyr Thr Phe Glu Ser Phe Val lie Gly Pro Phe Asn 
180 185 190 

Arg Phe Ala Asn Ala Ala Ala Val Ala Val Ala Glu Ser Pro Ala Lys 
195 200 205 

Ala Phe Asn Pro Leu Phe lie Ser Gly Gly Ser Gly Leu Gly Lys Thr 
210 215 220 

His Leu Leu His Ala Val Gly Asn Tyr Ala Gin Glu Leu Gin Pro Gly 
225 230 235 240 

Pro Arg lie Lys Tyr Val Ser Ser Glu Glu Tyr His Gin Arg Leu His 
245 250 255 

Gin Leu Arg Ala Arg 
260 



<210> 153 
<211> 602 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (1) . . (579) 

<223> FRXA02833 

<400> 153 

acc cgt gtg ttg teg ctg cgc atg ggc cga tea ttc age ttg get gtc 48 

Thr Arg Val Leu Ser Leu Arg Met Gly Arg Ser Phe Ser Leu Ala Val 

15 10 15 

agt gtg gag cct gag cag gaa att cca aaa ccc cag etc aag cag gag 96 
Ser Val Glu Pro Glu Gin Glu lie Pro Lys Pro Gin Leu Lys Gin Glu 
20 25 30 

ttt aaa tat cag cct gac gca ctt gtg ttt tct tec aac aag gcg cca 144 
Phe Lys Tyr Gin Pro Asp Ala Leu Val Phe Ser Ser Asn Lys Ala Pro 
35 40 v 45 

aag cag tat gaa gtt ggt ggt egg gga gag gcg teg aca age gac ggt 192 
Lys Gin Tyr Glu Val Gly Gly Arg Gly Glu Ala Ser Thr Ser Asp Gly 
50 55 60 

tgg gaa ggt acc cac tct gca ccg get ccc gag ccg cac ccg gca cct 240 
Trp Glu Gly Thr His Ser Ala Pro Ala Pro Glu Pro His Pro Ala Pro 
65 70 75 80 

ate gee gat cgt gag cca gag ctg gee acc ccg cag cgc att ccg cgc 288 
lie Ala Asp Arg Glu Pro Glu Leu Ala Thr Pro Gin Arg lie Pro Arg 
85 90 95 

gaa acc cca get cac aac cct aat egg gaa gtg tec etc aac ccg aaa 336 
Glu Thr Pro Ala His Asn Pro Asn Arg Glu Val Ser Leu Asn Pro Lys 
100 105 110 

tac act ttt gaa age ttc gtg ate ggg ccg ttc aac cgt ttc gee aat 384 
Tyr Thr Phe Glu Ser Phe Val lie Gly Pro Phe Asn Arg Phe Ala Asn 
115 120 125 

gca gee gca gtt get gtg gcg gaa age cca gcg aaa get ttc aac ccg 432 
Ala Ala Ala Val Ala Val Ala Glu Ser Pro Ala Lys Ala Phe Asn Pro 
130 135 140 

ctg ttt att tec ggc ggt tec ggc ttg ggc aaa act cac ctg ctg cac 480 
Leu Phe lie Ser Gly Gly Ser Gly Leu Gly Lys Thr His Leu Leu His 
145 150 155 160 

gca gta gga aat tat get caa gaa ttg cag cct ggc ccg egg att aag 528 
Ala Val Gly Asn Tyr Ala Gin Glu Leu Gin Pro Gly Pro Arg lie Lys 
165 170 175 

tac gtc tea agt gag gaa tat cac caa cga eta cat caa etc cgt gcg 576 
Tyr Val Ser Ser Glu Glu Tyr His Gin Arg Leu His Gin Leu Arg Ala 
180 185 190 

aga tgaccgccag gaaaccttca age 602 
Arg 



<210> 
<211> 
<212> 



154 
193 
PRT 
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<213> Corynebacterium glutamicum 
<400> 154 

Thr Arg Val Leu Ser Leu Arg Met Gly Arg Ser Phe Ser Leu Ala Val 
1 5 10 15 

Ser Val Glu Pro Glu Gin Glu lie Pro Lys Pro Gin Leu Lys Gin Glu 
20 25 30 

Phe Lys Tyr Gin Pro Asp Ala Leu Val Phe Ser Ser Asn Lys Ala Pro 
35 40 45 

Lys Gin Tyr Glu Val Gly Gly Arg Gly Glu Ala Ser Thr Ser Asp Gly 
50 55 60 

Trp Glu Gly Thr His Ser Ala Pro Ala Pro Glu Pro His Pro Ala Pro 
65 70 75 80 

lie Ala Asp Arg Glu Pro Glu Leu Ala Thr Pro Gin Arg lie Pro Arg 
85 90 95 

Glu Thr Pro Ala His Asn Pro Asn Arg Glu Val Ser Leu Asn Pro Lys 
100 105 110 

Tyr Thr Phe Glu Ser Phe Val lie Gly Pro Phe Asn Arg Phe Ala Asn 
115 120 125 

Ala Ala Ala Val Ala Val Ala Glu Ser Pro Ala Lys Ala Phe Asn Pro 
130 135 140 

Leu Phe lie Ser Gly Gly Ser Gly Leu Gly Lys Thr His Leu Leu His 
145 150 155 160 

Ala Val Gly Asn Tyr Ala Gin Glu Leu Gin Pro Gly Pro Arg lie Lys 
165 170 175 

Tyr Val Ser Ser Glu Glu Tyr His Gin Arg Leu His Gin Leu Arg Ala 
180 185 190 

Arg 



<210> 155 
<211> 2016 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1993) 
<223> RXA01480 

<400> 155 

cgaggacaac gatgactccg agcactccgc cgagggtctt cttgctgttt tgcatacaac 60 

caatataggc acactaaagg gacgggctaa agtgatggtc atg gca aag gga cgt 11 

Met Ala Lys Gly Arg 
1 5 

att ccg gaa agt gac att cag gca ate cgc gag cgc acc ccg ate gag 16 
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lie Pro Glu Ser Asp lie Gin Ala lie Arg Glu Arg Thr Pro lie Glu 
10 15 20 

gag ate gtg ggt gat tat gtg cag ctg aaa teg gca ggt get gat teg 211 
Glu lie Val Gly Asp Tyr Val Gin Leu Lys Ser Ala Gly Ala Asp Ser 
25 30 35 

etc aag ggg ctt tct ccc ttt aaa gat gaa aaa aca cca teg ttc cat 259 
Leu Lys Gly Leu Ser Pro Phe Lys Asp Glu Lys Thr Pro Ser Phe His 
40 45 50 

gtg cgc ccc aac cgt ggt tac tac cac tgt ttc tec ace ggc aaa ggt 307 
Val Arg Pro Asn Arg Gly Tyr Tyr His Cys Phe Ser Thr Gly Lys Gly 
55 60 65 

gga gat gtg ttc tec ttc etc atg gag atg gaa cac ate tct ttc cct 355 
Gly Asp Val Phe Ser Phe Leu Met Glu Met Glu His lie Ser Phe Pro 
70 75 80 85 

gag get gtg gaa gtg tgt gcg gag aaa att ggt tat cag ate aat tac 403 
Glu Ala Val Glu Val Cys Ala Glu Lys lie Gly Tyr Gin lie Asn Tyr 
90 95 100 

caa ggt ggt ggc ccg ggg cgc cgt gag gaa cct gga act cgc cag cgc 4 51 
Gin Gly Gly Gly Pro Gly Arg Arg Glu Glu Pro Gly Thr Arg Gin Arg 
105 110 115 

ctt att ttg get aat aag get gcg cac cag ttt tat cgc gag caa tta 4 99 
Leu lie Leu Ala Asn Lys Ala Ala His Gin Phe Tyr Arg Glu Gin Leu 
120 125 130 

gaa ace ccc gaa gca caa cct ggc agg gag ttt ttg ctg cag cgt gga 547 
Glu Thr Pro Glu Ala Gin Pro Gly Arg Glu Phe Leu Leu Gin Arg Gly 
135 140 145 

ttc gga cag cag cac att tat cat ttc gaa tgt ggc tat gcg cct gee 595 
Phe Gly Gin Gin His lie Tyr His Phe Glu Cys Gly Tyr Ala Pro Ala 
150 155 160 165 

ggc tgg gat ace ttg ace aag cat ttg ctg aag aag ggc ttt gag ttc 643 
Gly Trp Asp Thr Leu Thr Lys His Leu Leu Lys Lys Gly Phe Glu Phe 
170 175 180 

aag gaa tta gaa get gee ggt eta age aag atg ggt aag cgc ggt ccg 691 
Lys Glu Leu Glu Ala Ala Gly Leu Ser Lys Met Gly Lys Arg Gly Pro 
185 190 195 

att gat cag ttc cag cgc agg ttg ctg tgg ccg ate aag aac ctg tct 739 
lie Asp Gin Phe Gin Arg Arg Leu Leu Trp Pro lie Lys Asn Leu Ser 
200 205 210 

ggt gat gtc att ggt ttt ggc gec cgc aag ctt ttc gat gac gac aaa 787 
Gly Asp Val lie Gly Phe Gly Ala Arg Lys Leu Phe Asp Asp Asp Lys 
215 220 225 

atg ggc aag tac atg aat acg cct gag acg ttg ttg tac aaa aag tec 835 
Met Gly Lys Tyr Met Asn Thr Pro Glu Thr Leu Leu Tyr Lys Lys Ser 
230 235 240 245 



aag gtg etc ttt ggt eta gat tct gca aag aag gee att gca get ggc 883 
Lys Val Leu Phe Gly Leu Asp Ser Ala Lys Lys Ala lie Ala Ala Gly 
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250 255 260 

cac caa gca gta gtg gtg gaa ggc tac acc gat gtg atg gcc atg cat 931 

His Gin Ala Val Val Val Glu Gly Tyr Thr Asp Val Met Ala Met His 

265 270 275 

gcc gcg ggc att gat aca gcc gtg gca teg tgt ggc act gcg ttt ggt 979 

Ala Ala Gly lie Asp Thr Ala Val Ala Ser Cys Gly Thr Ala Phe Gly 

280 285 290 

gaa gaa cac ttg cag atg ctt cgt cga etc atg ctg gat gat aac tac 1027 

Glu Glu His Leu Gin Met Leu Arg Arg Leu Met Leu Asp Asp Asn Tyr 

295 300 305 

ttc cgc ggt gaa ctg att tac acc ttc gat ggt gat gag gcc ggc cag 1075 

Phe Arg Gly Glu Leu lie Tyr Thr Phe Asp Gly Asp Glu Ala Gly Gin 

310 315 320 325 

aag gcc gcc atg cgt gcc ttt gag ggc gat cag aag ttc aca gga caa 1123 

Lys Ala Ala Met Arg Ala Phe Glu Gly Asp Gin Lys Phe Thr Gly Gin 
330 ' 335 340 

tea ttt gtg tct gtg gca ccc aac ggc atg gat . ccg tgt gat ctg cgc 1171 

Ser Phe Val Ser Val Ala Pro Asn Gly Met Asp Pro Cys Asp Leu Arg 

345 350 355 

ctt gag cgt ggc gat gcg gcg gtg cgt gat ctt gtg gca cga cgc ate 1219 

Leu Glu Arg Gly Asp Ala Ala Val Arg Asp Leu Val Ala Arg Arg lie 

360 365 370 

ccg atg ttt gag ttc gtc ate caa teg ate ate age gaa tac acc etc 1267 

Pro Met Phe Glu Phe Val lie Gin Ser lie lie Ser Glu Tyr Thr Leu 

375 380 385 

gac acc gtg gaa ggc cgt ctg get gcg ctt cgt egg gca gtc ccc ate 1315 

Asp Thr Val Glu Gly Arg Leu Ala Ala Leu Arg Arg Ala Val Pro lie 

390 395 400 405 

gtg gcg gat att cgc gat aag acg ctg cag tct gaa tac gcc cgc ctg 1363 

Val Ala Asp lie Arg Asp Lys Thr Leu Gin Ser Glu Tyr Ala Arg Leu 
410 415 420 

ctg tct ggt tgg gtc ggc tgg tct gat cct tea gag gtg ctg cgt cag 1411 

Leu Ser Gly Trp Val Gly Trp Ser Asp Pro Ser Glu Val Leu Arg Gin 

425 430 435 

gtt cac gag gaa gca cgt cgc ccc aag cgc gat aag aag cct gtg cgt 1459 

Val His Glu Glu Ala Arg Arg Pro Lys Arg Asp Lys Lys Pro Val Arg 

440 445 450 

gca aag cgt ttc gat caa ccg etc gag gat caa age ctg cga ccc acc 1507 

Ala Lys Arg Phe Asp Gin Pro Leu Glu Asp Gin Ser Leu Arg Pro Thr 

455 460 465- 

atg gcg ctg cct aat ccg egg aac cct gtg ctg tgg cag gaa egg gaa 1555 

Met Ala Leu Pro Asn Pro Arg Asn Pro Val Leu Trp Gin Glu Arg Glu 

470 475 480 485 

tea etc aag ate gcc ctg caa tat ccg gag etc gcg gga teg tac ttt 1603 

Ser Leu Lys lie Ala Leu Gin Tyr Pro Glu Leu Ala Gly Ser Tyr Phe 
490 495 500 
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gat gga ctg cca acc gat age ttc acc aac cct gec tac cgc atg gta 1651 

Asp Gly Leu Pro Thr Asp Ser Phe Thr Asn Pro Ala Tyr Arg Met Val 

505 510 515 

cgc gat gec att teg get get ggg gga tgt gaa cgt gec etc gat ggc 1699 

Arg Asp Ala He Ser Ala Ala Gly Gly Cys Glu Arg Ala Leu Asp Gly 
520 525 530 

act gat tgg ttg cct gec gta teg gaa aat atg act gat att ttg ggc 1747 

Thr Asp Trp Leu Pro Ala Val Ser Glu Asn Met Thr Asp He Leu Gly 
535 540 545 

acg teg ttg gtg tea gag ctg gcg atg gaa ccc ate gag gtg gaa gcg 1795 

Thr Ser Leu Val Ser Glu Leu Ala Met Glu Pro He Glu Val Glu Ala 
550 555 560 565 

caa gac ctg gaa tea tat acc gat ggt gtg ttg tec agg ctg cag gaa 1843 

Gin Asp Leu Glu Ser Tyr Thr Asp Gly Val Leu Ser Arg Leu Gin Glu 
570 575 580 

aca cga gtg ggc aac cag ate gec ate ttg aaa gga cag ctg caa aga 1891 

Thr Arg Val Gly Asn Gin He Ala He Leu Lys Gly Gin Leu Gin Arg 

585 590 595 

atg cgt ccg tct gaa gat gag caa gee tac aac teg ctg ttt tec gat 1939 

Met Arg Pro Ser Glu Asp Glu Gin Ala Tyr Asn Ser Leu Phe Ser Asp 
600 605 610 

ctg gtt gee ctg gaa cag gcg cgc egg gag ctg ttg gee egg gcg ttt 1987 

Leu Val Ala Leu Glu Gin Ala Arg Arg Glu Leu Leu Ala Arg Ala Phe 
615 620 625 

aga ggg taatttagtc ctggtcttgc • teg 2016 

Arg Gly 

630 



<210> 156 
<211> 631 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Met Ala Lys Gly Arg lie Pro Glu Ser Asp He Gin Ala He Arg Glu 
15 10 15 

Arg Thr Pro He Glu Glu He Val Gly Asp Tyr Val Gin Leu Lys Ser 
20 25 30 

Ala Gly Ala Asp Ser Leu Lys Gly Leu Ser Pro Phe Lys Asp Glu Lys 
35 40 45 

Thr Pro Ser Phe His Val Arg Pro Asn Arg Gly Tyr Tyr His Cys Phe 
50 55 60 

Ser Thr Gly Lys Gly Gly Asp Val Phe Ser Phe Leu Met Glu Met Glu 
65 70 75 80 



His He Ser Phe Pro Glu Ala Val Glu Val Cys Ala Glu Lys He Gly 
85 90 95 
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Tyr Gin lie Asn 
100 

Gly Thr Arg Gin 
115 

Tyr Arg Glu Gin 
130 

Leu Leu Gin Arg 
145 

Gly Tyr- Ala Pro 



Lys Gly Phe Glu 
180 

Gly Lys Arg Gly 
195 

lie Lys Asn Leu 
210 

Phe Asp Asp Asp 
225 

Leu Tyr Lys Lys 



Ala lie Ala Ala 
260 

Val Met Ala Met 
275 

Gly Thr Ala Phe 
290 

Leu Asp Asp Asn 
305 

Asp Glu Ala Gly 



Lys Phe Thr Gly 
340 

Pro Cys Asp Leu 
355 

Val Ala Arg Arg 
370 

Ser Glu Tyr Thr 
385 

Arg Ala Val Pro 



Tyr Gin Gly Gly 



Arg Leu lie Leu 
120 

Leu Glu Thr Pro 
135 

Gly Phe Gly Gin 
150 

Ala Gly Trp Asp 
165 

Phe Lys Glu Leu 



Pro lie Asp Gin 
200 

Ser Gly Asp Val 
215 

Lys Met Gly Lys 
230 

Ser Lys Val Leu 
245 

Gly His Gin Ala 



His Ala Ala Gly 
280 

Gly Glu Glu His 
295 

Tyr Phe Arg Gly 
310 

Gin Lys Ala Ala 
325 

Gin Ser Phe Val 



Arg- Leu Glu Arg 
360 

lie Pro Met Phe 
375 

Leu Asp Thr Val 
390 

lie Val Ala Asp 
405 



Gly Pro Gly Arg 
105 

Ala Asn Lys Ala 



Glu Ala Gin Pro 
140 

Gin His lie Tyr 
155 

Thr Leu Thr Lys 
170 

Glu Ala Ala Gly 
185 

Phe Gin Arg Arg 



lie Gly Phe Gly 
220 

Tyr Met Asn Thr 
235 

Phe Gly Leu Asp 
250 

Val Val Val Glu 
265 

lie Asp Thr Ala 



Leu Gin Met Leu 
300 

Glu Leu lie Tyr 
315 

Met Arg Ala Phe 
330 

Ser Val Ala Pro 
345 

Gly Asp Ala Ala 



Glu Phe Val lie 
380 

Glu Gly Arg Leu 
395 

lie Arg Asp Lys 
410 



Arg Glu Glu Pro 
110 

Ala His Gin Phe 
125 

Gly Arg Glu Phe 



His Phe Glu Cys ' 
160 

His Leu Leu Lys 
175 

Leu Ser Lys Met 
190 

Leu Leu Trp Pro 
205 

Ala Arg Lys Leu 



Pro Glu Thr Leu ' 
240 

Ser Ala Lys Lys 
255 

Gly Tyr Thr Asp 
270 

Val Ala Ser Cys 
285 

Arg Arg Leu Met 



Thr Phe Asp Gly 
320 

Glu Gly Asp Gin 
335 

Asn Gly Met Asp 
350 

Val Arg Asp Leu 
365 

Gin Ser lie lie 



Ala Ala Leu Arg 
400 

Thr Leu Gin Ser 
415 



ATTORNEY DOCKET NO.: BGI-130CP 



314 



Glu Tyr Ala Arg Leu Leu Ser Gly Trp Val Gly Trp Ser Asp Pro Ser 
420 425 430 

Glu Val Leu Arg Gin Val His Glu Glu Ala Arg Arg Pro Lys Arg Asp 
435 440 445 

Lys Lys Pro Val Arg Ala Lys Arg Phe Asp Gin Pro Leu Glu Asp Gin 
450 455 460 

Ser Leu Arg Pro Thr Met Ala Leu Pro Asn Pro Arg Asn Pro Veil Leu 
465 470 475 480 

Trp Gin Glu Arg Glu Ser Leu Lys lie Ala Leu Gin Tyr Pro Glu Leu 
485 490 495 

Ala Gly Ser Tyr Phe Asp Gly Leu Pro Thr Asp Ser Phe Thr Asn Pro 
500 505 510 

Ala Tyr Arg Met Val Arg Asp Ala lie Ser Ala Ala Gly Gly Cys Glu 
515 520 525 

Arg Ala Leu Asp Gly Thr Asp Trp Leu Pro Ala Val Ser Glu Asn Met 
530 535 540 

Thr Asp lie Leu Gly Thr Ser Leu Val Ser Glu Leu Ala Met Glu Pro 
545 550 555 560 

lie Glu Val Glu Ala Gin Asp Leu Glu Ser Tyr Thr Asp Gly Val Leu 
565 570 575 

Ser Arg Leu Gin Glu Thr Arg Val Gly Asn Gin lie Ala lie Leu Lys 
580 585 590 

Gly Gin Leu Gin Arg Met Arg Pro Ser Glu Asp Glu Gin Ala Tyr Asn 
595 600 605 

Ser Leu Phe Ser Asp Leu Val Ala Leu Glu Gin Ala Arg Arg Glu Leu 
610 615 620 

Leu Ala Arg Ala Phe Arg Gly 
625 630 



<210> 157 
<211> 1597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1597) 
<223> RXN03163 

<400> 157 

gcactgattt ggaccttcct tgggaggcta tcgaccgcgt tgatgaactt cgcgcagccc 60 

tcaagttggc ctaaaaatct gatgtagtat cttcggattc atg gca aaa acc cgc 115 

Met Ala Lys Thr Arg 
1 5 

gtc ccc get cct gaa aag teg gtg gcg egg gtt tta cct ctt ttg ggg 163 
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Val Pro Ala Pro Glu Lys Ser Val Ala Arg Val Leu Pro Leu Leu Gly 
10 15 20 

tta cct cac ctg gat cga ctg ttt gat tac cgc ate age gaa gac caa 211 
Leu Pro His Leu Asp Arg Leu Phe Asp Tyr Arg lie Ser Glu Asp Gin 
25 30 35 

cac gat gat gtg caa cct ggc gtg egg gtg cgc gtg cgt ttt ggt gga 259 
His Asp Asp Val Gin Pro Gly Val Arg Val Arg Val Arg Phe Gly Gly 
40 45 50 

cgt tta gtt gat gec ate gtg atg tea cgc acc gcg caa acc teg cac 307 
Arg Leu Val Asp Ala lie Val Met Ser Arg Thr Ala Gin Thr Ser His 
55 60 65 

gag gga aag ctg atg tgg ctg gat egg gtg att teg ccg ate gtg gtg 355 
Glu Gly Lys Leu Met Trp Leu Asp Arg Val lie Ser Pro lie Val Val 
70 75 80 85 

tat cca cct caa aca gca aag eta att gag caa etc agt gat cgc tat 403 
Tyr Pro Pro Gin Thr Ala Lys Leu lie Glu Gin Leu Ser Asp Arg Tyr 
90 95 100 

ggc ggg gta cgt teg gat etc ate cgt teg gcg eta ccg gcg egg cat 451. 
Gly Gly Val Arg Ser Asp Leu lie Arg Ser Ala Leu Pro Ala Arg His 
105 110 115 

get ggg gca gaa gag gca gat acc tec acg teg tgg gag tea ttg ggt 499 
Ala Gly Ala Glu Glu Ala Asp Thr Ser Thr Ser Trp Glu Ser Leu Gly 
120 125 130 

gag gtt aaa gaa ccc gat tta teg teg tgg tct gcg tat cag cat ggt 547 
Glu Val Lys Glu Pro Asp Leu Ser Ser Trp Ser Ala Tyr Gin His Gly 
135 140 145 

caa tea ttt gtt gac gee gtc ttg gcg gga aca act gcg egg gcg tea 595 
Gin Ser Phe Val Asp Ala Val Leu Ala Gly Thr Thr Ala Arg Ala Ser 
150 155 160 165 

tgg cag att get ccc gga gat gat tgg gcg ctg get ttg get tct ttg 643 
Trp Gin lie Ala Pro Gly Asp Asp Trp Ala Leu Ala Leu Ala Ser Leu 
170 175 180 

gcg gtc aag gtt gtc aaa gac ggc ggc gga gcg ctt etc gta gtg cct 691 
Ala Val Lys Val Val Lys Asp Gly Gly Gly Ala Leu Leu Val Val Pro 
185 190 195 

gat cag cgc gat etc gac cgc ttg gaa get gcg ctt cga ggt ttg gtt 739 
Asp Gin Arg Asp Leu Asp Arg Leu Glu Ala Ala Leu Arg Gly Leu Val 
200 205 210 

gcg gcg aaa caa ate act gtg ctt aat tea ggt ctt ggt ccg cag gca 787 
Ala Ala Lys Gin lie Thr Val Leu Asn Ser Gly Leu Gly Pro Gin Ala 
215 220 225 

cga tat egg cgt ttc eta teg gta etc agt ggg cag gga cga ctg att 835 
Arg Tyr Arg Arg Phe Leu Ser Val Leu Ser Gly Gin Gly Arg Leu lie 
230 235 240 245 

att gga acc aga agt gee get ttt gca ccc gtg aag gat ctg aaa ctg 883 
lie Gly Thr Arg Ser Ala Ala Phe Ala Pro Val Lys Asp Leu Lys Leu 
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250 255 260 

gcc gtc att tta aat gat ggc gac gac aac etc gtt gat cct aga gcg 931 
Ala Val lie Leu Asn Asp Gly Asp Asp Asn Leu Val Asp Pro Arg Ala 
265 270 275 

ccc tat gcc cac gcc agg gaa gtg ctg acc acg cgt tec agt ttg gaa 979 
Pro Tyr Ala His Ala Arg Glu Val Leu Thr Thr Arg Ser Ser Leu Glu 
280 285 290 

gca age tec ttg att att gcg gga cat gcg egg acc gcg gaa acc caa 1027 
Ala Ser Ser Leu lie lie Ala Gly His Ala Arg Thr Ala Glu Thr Gin 
295 300 305 

ttg ctg gtg gaa teg gga tgg atg cac aat etc ate gca ccg agg gat 1075 
Leu Leu Val Glu Ser Gly Trp Met His Asn Leu lie Ala Pro Arg Asp 
310 315 320 325 

acc att cgc act agg atg ccg cgt att cag gca gtg ggc gat tec gat 1123 
Thr lie Arg Thr Arg Met Pro Arg lie Gin Ala Val Gly Asp Ser Asp 
330 335 340 

ttc cag atg gaa cgc gat cca atg gcc cga tea gcg egg ctg cct ggc 1171 
Phe Gin Met Glu Arg Asp Pro Met Ala Arg Ser Ala Arg Leu Pro Gly 
345 350 355 

att gcg ttt cat gcg gtg cgc age gcc tta gaa cgt gat caa cca gcg 1219 
lie Ala Phe His Ala Val Arg Ser Ala Leu Glu Arg Asp Gin Pro Ala 
360 365 370 

ctt ate cag gta cca agg aaa ggc tac gtg cca acc ttg gcg tgt gga 1267 
Leu lie Gin Val Pro Arg Lys Gly Tyr Val Pro Thr Leu Ala Cys Gly 
375 380 385 

aac tgc cgc acc cca gcg egg tgc egg cac tgt aat ggg cct gtg gga 1315 
Asn Cys Arg Thr Pro Ala Arg Cys Arg His Cys Asn Gly Pro Val Gly 
390 395 400 405 

ctt ccc cag gga age tct gat eta gcg gga gtg ccc act tgc cga tgg 1363 
Leu Pro Gin Gly Ser Ser Asp Leu Ala Gly Val Pro Thr Cys Arg Trp 
410 415 420 

tgc gga cgc cct gat teg egg ttt aag tgc caa aac tgc ggc tct cca 1411 
Cys Gly Arg Pro Asp Ser Arg Phe Lys Cys Gin Asn Cys Gly Ser Pro 
425 430 435 

aaa ctg cgt get gtg gtg ctg gga acg gaa cgc aca gca gaa gaa ctg 1459 
Lys Leu Arg Ala Val Val Leu Gly Thr Glu Arg Thr Ala Glu Glu Leu 
440 445 450 

ggc cgc gcg ttc ccg tct gtg egg gta att acc tct ggt ggc aac aag 1507 
Gly Arg Ala Phe Pro Ser Val Arg Val lie Thr Ser Gly Gly Asn Lys 
455 460 465 

gtg gtg gat teg gtg gaa aac cga gcc age att gtg gtg tec acg cca 1555 
Val Val Asp Ser Val Glu Asn Arg Ala Ser lie Val Val Ser Thr Pro 
470 475 480 485 



ggt gca gaa cct ttt gtg gcc aac teg ccg gag aga cca gag 
Gly Ala Glu Pro Phe Val Ala Asn Ser Pro Glu Arg Pro Glu 
490 495 



1597 
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<210> 158 
<211> 499 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 158 

Met Ala Lys Thr Arg Val Pro Ala Pro Glu Lys Ser Val Ala Arg Val 
15 10 15 

Leu Pro Leu Leu Gly Leu Pro His Leu Asp Arg Leu Phe Asp Tyr Arg 
20 25 30 

lie Ser Glu Asp Gin His Asp Asp Val Gin Pro Gly Val Arg Val Arg 
35 40 45. 

Val Arg Phe Gly Gly Arg Leu Val Asp Ala lie Val Met Ser Arg Thr 
50 55 60 

Ala Gin Thr Ser His Glu Gly Lys Leu Met Trp Leu Asp Arg Val lie 
65 70 75 80 

Ser Pro lie Val Val Tyr Pro Pro Gin Thr Ala Lys Leu lie Glu Gin 
85 90 95 

Leu Ser Asp Arg Tyr Gly Gly Val Arg Ser Asp Leu lie Arg Ser Ala 
100 105 110 

Leu Pro Ala Arg His Ala Gly Ala Glu Glu Ala Asp Thr Ser Thr Ser 
115 120 125 

Trp Glu Ser Leu Gly Glu Val Lys Glu Pro Asp Leu Ser Ser Trp Ser 
130 135 140 

Ala Tyr Gin His Gly Gin Ser Phe Val Asp Ala Val Leu Ala Gly Thr 
145 150 155 160 

Thr Ala Arg Ala Ser Trp Gin lie Ala Pro Gly Asp Asp Trp Ala Leu 
165 170 175 

Ala Leu Ala Ser Leu Ala Val Lys Val Val Lys Asp Gly Gly Gly Ala 
180 185 190 

Leu Leu Val Val Pro Asp Gin Arg Asp Leu Asp Arg Leu Glu Ala Ala 
195 200 205 

Leu Arg Gly Leu Val Ala Ala Lys Gin lie Thr Val Leu Asn Ser Gly 
210 215 220 

Leu Gly Pro Gin Ala Arg Tyr Arg Arg Phe Leu Ser Val Leu Ser Gly 
225 230 235 240 

Gin Gly Arg Leu lie lie Gly Thr Arg Ser Ala Ala Phe Ala Pro Val 
245 250 255 

Lys Asp Leu Lys Leu Ala Val lie Leu Asn Asp Gly Asp Asp Asn Leu 
260 265 270 

Val Asp Pro Arg Ala Pro Tyr Ala His Ala Arg Glu Val Leu Thr Thr 
275 280 285 
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Arg Ser Ser Leu Glu Ala Ser Ser Leu lie lie Ala Gly His Ala Arg 
290 295 300 

Thr Ala Glu Thr Gin Leu Leu Val Glu Ser Gly Trp Met His Asn Leu 
305 310 315 320 

lie Ala Pro Arg Asp Thr lie Arg Thr Arg Met Pro Arg lie Gin Ala 
325 330 335 

Val Gly Asp Ser Asp Phe Gin Met Glu Arg Asp Pro Met Ala Arg Ser 
340 345 350 

Ala Arg- Leu Pro Gly lie Ala Phe His Ala Val Arg Ser Ala Leu Glu 
355 360 365 

Arg Asp Gin Pro Ala Leu lie Gin Val Pro Arg Lys Gly Tyr Val Pro 
370 375 380 

Thr Leu Ala Cys Gly Asn Cys Arg Thr Pro Ala Arg Cys Arg His Cys 
385 390 395 400 

Asn Gly Pro Val Gly Leu Pro Gin Gly Ser Ser Asp Leu Ala Gly Val 
405 410 415 

Pro Thr Cys Arg Trp Cys Gly Arg Pro Asp Ser Arg Phe Lys Cys Gin 
420 425 430 

Asn Cys Gly Ser Pro Lys Leu Arg Ala Val Val Leu Gly Thr Glu Arg 
435 440 445 

Thr Ala Glu Glu Leu Gly Arg Ala Phe Pro Ser Val Arg Val lie Thr 
450 455 460 

Ser Gly Gly Asn Lys Val Val Asp Ser Val Glu Asn Arg Ala Ser lie 
465 470 475 480 

Val Val Ser Thr Pro Gly Ala Glu Pro Phe Val Ala Asn Ser Pro Glu 
485 490 495 

Arg Pro Glu 



<210> 159 
<211> 2151 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2128) 
<223> FRXA02241 

<400> 159 

gcgttgatga acttcgcgca gccctcaagt tggcctaaaa atctgatgta gtatcttcgg 60 



attcatggca aaaacccgcg tccccgctcc tgaaaagtcg gtg gcg egg gtt tta 115 

Val Ala Arg Val Leu 
1 5 
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cct ctt ttg ggg tta cct cac ctg gat cga ctg ttt gat tac cgc ate 163 
Pro Leu Leu Gly Leu Pro His Leu Asp Arg Leu Phe Asp Tyr Arg lie 
10 15 20 

age gaa gac caa cac gat gat gtg caa cct ggc gtg egg gtg cgc gtg 211 
Ser Glu Asp Gin His Asp Asp Val Gin Pro Gly Val Arg Val Arg Val 
25 30 35 

cgt ttt ggt gga cgt tta gtt gat gec ate gtg atg tea cgc acc gcg 259 
Arg Phe Gly Gly Arg Leu Val Asp Ala lie Val Met Ser Arg Thr Ala 
40 45 50 

caa acc teg cac gag gga aag ctg atg tgg ctg gat egg gtg att teg 307 
Gin Thr Ser His Glu Gly Lys Leu Met Trp Leu Asp Arg' Val lie Ser 
55 60 65 

ccg ate gtg gtg tat cca cct caa aca gca aag eta att gag caa etc 355 
Pro lie Val Val Tyr Pro Pro Gin Thr Ala Lys Leu lie Glu Gin Leu 
70 75 80 85 

agt gat cgc tat ggc ggg gta cgt teg gat etc ate cgt teg gcg eta 4 03 
Ser Asp Arg Tyr Gly Gly Val Arg Ser Asp Leu lie Arg Ser Ala Leu 
90 95 100 

ccg gcg egg cat get ggg gca gaa gag gca gat acc tec acg teg tgg 4 51 
Pro Ala Arg His Ala Gly Ala Glu Glu Ala Asp Thr Ser Thr Ser Trp 
105 110 115 

gag tea ttg ggt gag gtt aaa gaa ccc gat tta teg teg tgg tct gcg 4 99 
Glu Ser Leu Gly Glu Val Lys Glu Pro Asp Leu Ser Ser Trp Ser Ala 
120 125 130 

tat cag cat ggt caa tea ttt gtt gac gec gtc ttg gcg gga aca act 547 
Tyr Gin His Gly Gin Ser Phe Val Asp Ala Val Leu Ala Gly Thr Thr 
135 140 145 

gcg egg gcg tea tgg cag att get ccc gga gat gat tgg gcg ctg get 5 95 
Ala Arg Ala Ser Trp Gin lie Ala Pro Gly Asp Asp Trp Ala Leu Ala 
150 155 160 165 

ttg get tct ttg gcg gtc aag gtt gtc aaa gac ggc ggc gga gcg ctt 643 
Leu Ala Ser Leu Ala Val Lys Val Val Lys Asp Gly Gly Gly Ala Leu 
170 175 180 

etc gta gtg cct gat cag cgc gat etc gac cgc ttg gaa get gcg ctt 691 
Leu Val Val Pro Asp Gin Arg Asp Leu Asp Arg Leu Glu Ala Ala Leu 
185 190 195 

cga ggt ttg gtt gcg gcg aaa caa ate act gtg ctt aat tea ggt ctt 739 
Arg Gly Leu Val Ala Ala Lys Gin lie Thr Val. Leu Asn Ser Gly Leu 
200 205 210 

ggt. ccg cag gca cga tat egg cgt ttc eta teg gta etc agt ggg cag 787 
Gly Pro Gin Ala Arg Tyr Arg Arg Phe Leu Ser Val Leu Ser Gly Gin 
215 220 225 

gga cga ctg att att gga acc aga agt gee get ttt gca ccc gtg aag 835 
Gly Arg Leu lie lie Gly Thr Arg Ser Ala Ala Phe Ala Pro Val Lys 
230 235 240 245 



gat ctg aaa ctg gee gtc att tta aat gat ggc gac gac aac etc gtt 



883 
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Asp Leu Lys Leu Ala Val lie Leu Asn Asp Gly Asp Asp Asn Leu Val 
250 255 260 

gat cct aga gcg ccc tat gcc cac gcc agg gaa gtg ctg acc acg cgt 931 
Asp Pro Arg Ala Pro Tyr Ala His Ala Arg Glu Val Leu Thr Thr Arg 
265 270 275 

tec agt ttg gaa gca age tec ttg att att gcg gga cat gcg egg acc 979 
Ser Ser Leu- Glu Ala Ser Ser Leu lie lie Ala Gly His Ala Arg Thr 
280 285 290 

gcg gaa acc caa ttg ctg gtg gaa teg gga tgg atg cac aat etc ate 1027 
Ala Glu Thr Gin Leu Leu Val Glu Ser Gly Trp Met His Asn Leu lie 
295 300 305 

gca ccg agg gat acc att cgc act agg atg ccg cgt att cag gca gtg 1075 
Ala Pro Arg Asp Thr lie Arg Thr Arg Met Pro Arg lie Gin Ala Val 
310 315 320 325 

ggc gat tec gat ttc cag atg gaa cgc gat cca atg gcc cga tea gcg 1123 
Gly Asp Ser Asp Phe Gin Met Glu Arg Asp Pro Met Ala Arg Ser Ala 
330 335 340 

egg ctg cct ggc att - gcg ttt cat gcg gtg cgc age gcc tta gaa cgt 1171 
Arg Leu Pro Gly lie Ala Phe His Ala Val Arg Ser Ala Leu Glu Arg 
345 350 355 

gat caa cca gcg ctt ate cag gta cca agg aaa ggc tac gtg cca acc 1219, 
Asp Gin Pro Ala Leu lie Gin Val Pro Arg Lys Gly Tyr Val Pro Thr 
360 365 370 

ttg gcg tgt gga aac tgc cgc acc cca gcg egg tgc egg cac tgt aat 1267 
Leu Ala Cys Gly Asn Cys Arg Thr Pro Ala Arg Cys Arg His Cys Asn 
375 380 385 

ggg cct gtg gga ctt ccc cag gga age tct gat eta gcg gga gtg ccc 1315 
Gly Pro Val Gly Leu Pro Gin Gly Ser Ser Asp Leu Ala Gly Val Pro 
390 395 400 405 

act tgc cga tgg tgc gga cgc cct gat teg egg ttt aag tgc caa aac 1363 
Thr Cys Arg Trp Cys Gly Arg Pro Asp Ser Arg Phe Lys Cys Gin Asn 
410 415 420 

tgc ggc tct cca aaa ctg cgt get gtg gtg ctg gga acg gaa cgc aca 1411 
Cys Gly Ser Pro Lys Leu Arg Ala Val Val Leu Gly Thr Glu Arg Thr 
425 430 435 

gca gaa gaa ctg ggc cgc gcg ttc ccg tct gtg egg gta att acc tct 1459 
Ala Glu Glu Leu Gly Arg Ala Phe Pro Ser Val Arg Val lie Thr Ser 
440 445 450 

ggt ggc aac aag gtg gtg gat teg gtg gaa aac cga gcc age att gtg 1507 
Gly Gly Asn Lys Val Val Asp Ser Val Glu Asn Arg Ala Ser lie Val 
455 460 465 

gtg tec acg cca ggt gca gaa cct ttt gtg gcc aac teg ccg gag aga 1555 
Val Ser Thr Pro Gly Ala Glu Pro Phe Val Ala Asn Ser Pro Glu Arg 
470 475 480 485 

cca gag aaa teg gag aaa cca gag cac aag ggc get tac ggt gcc ttg 1603 
Pro Glu Lys Ser Glu Lys Pro Glu His Lys Gly Ala Tyr Gly Ala Leu 
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490 495 500 

tta ttg ctg gat acc tgg gcg ttg atg ggt egg caa gat ctg cgc gec 1651 

Leu Leu Leu Asp Thr Trp Ala Leu Met Gly Arg Gin Asp Leu Arg Ala 

505 510 515 

atg gag gac gcg ctg cac aag tgg gca gcg gcg gec acg ctg gtg cat 1699 

Met Glu Asp Ala Leu His Lys Trp Ala Ala Ala Ala Thr Leu Val His 

520 525 530 

tct cat ctg cac cag ggt caa gtc ate gtg gtt gca gat cca teg ttt 1747 

Ser His Leu His Gin Gly Gin Val lie. Val Val Ala Asp Pro Ser Phe 

535 540 545 

cct get gtg caa teg ttg att egg tgg gat atg gca ggt get gca gcg 1795 

Pro Ala Val Gin Ser Leu lie Arg Trp Asp Met Ala Gly Ala Ala Ala 

550 555 560 565 

caa gag ttg get age cga cgc gag gtt atg ttc ccg cct tct gta cac 1843 

Gin Glu Leu Ala Ser Arg Arg Glu Val Met Phe Pro Pro Ser Val His 

570 575 580 

atg gca gca ate gat ggg get acc get gca ttg gaa agt ttc ttg gat 1891 

Met Ala Ala lie Asp Gly Ala Thr Ala Ala Leu Glu Ser Phe Leu Asp 

585 590 595 

ttg gcg gag ctt ccc gat cat get gaa gtc etc ggc cct gtt gat ctg 1939 

Leu Ala Glu Leu Pro Asp His Ala Glu Val Leu Gly Pro Val Asp Leu 

600 605 610 

cca ccg ggt gtg agt ttg cct ggt gaa tat gat gag cag cgc ttt ggt 1987 

Pro Pro Gly Val Ser Leu Pro Gly Glu Tyr Asp Glu Gin Arg Phe Gly 

615 620 625 

ccg ccg cag cgc ctt etc ate aga act cca ttg gga ccg egg tct gag 2035 

Pro Pro Gin Arg Leu Leu lie Arg Thr Pro Leu Gly Pro Arg Ser Glu 
630 635 . 640 645 

ttg ggt aga gcg ctg cgc tea gec cag gtg gcg cgt gcg gtg agg aag 2083 

Leu Gly Arg Ala Leu Arg Ser Ala Gin Val Ala Arg Ala Val Arg Lys 

650 655 660 

aat gat ttg ccg ttg cgt att cag atg gat ccg att cac ate gga 2128 

Asn Asp Leu Pro Leu Arg lie Gin Met Asp Pro lie His lie Gly 

665 670 675 

taaaactget ggtgaaaggc eta 2151 



<210> 160 
<211> 676 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 160 

Val Ala Afg Val Leu Pro Leu Leu Gly Leu Pro His Leu Asp Arg Leu 
15 10 15 

Phe Asp Tyr Arg lie Ser Glu Asp Gin His Asp Asp Val Gin Pro Gly 
20 25 30 
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Val Arg Val Arg Val Arg Phe Gly Gly Arg Leu Val Asp Ala He Va'l 
35 40 45 

Met Ser Arg Thr Ala Gin Thr Ser His Glu Gly Lys Leu Met Trp Leu 
30 55 60 

Asp Arg Val He Ser Pro He Val Val Tyr Pro Pro Gin Thr Ala Lys 
65 70 75 £ 0 

Leu lie Glu Gin Leu Ser Asp Arg Tyr Gly Gly Val Arg Ser Asp Leu 
85 90 95 

He Arg Ser Ala Leu Pro Ala Arg His Ala Gly Ala Glu Glu Ala Asp 
100 105 110 

Thr Ser Thr Ser Trp Glu Ser Leu Gly Glu Val Lys Glu Pro Asp Leu 
115 120 125 

Ser Ser Trp Ser Ala Tyr Gin His Gly Gin Ser Phe Val Asp Ala Val 
iJU 135 140 

Leu Ala Gly Thr Thr Ala Arg Ala Ser Trp Gin He Ala Pro Gly Asp 

150 155 160 

Asp Trp Ala Leu Ala Leu Ala Ser Leu Ala Val Lys Val Val Lys Asp 
165 1 70 1?5 

Gly Gly Gly Ala Leu Leu Val Val Pro Asp Gin Arg Asp Leu Asp Arg 
180 185 19Q 

Leu Glu Ala Ala Leu Arg Gly Leu Val Ala Ala Lys Gin He Thr Val 
195 200 205 

Leu Asn Ser Gly Leu Gly Pro Gin Ala Arg Tyr Arg Arg Phe Leu Ser 
Z1U 215 220 

Val Leu Ser Gly Gin Gly Arg Leu lie He Gly Thr Arg Ser Ala Ala 
b 230 235 240 

Phe Ala Pro Val Lys Asp Leu Lys Leu Ala Val He Leu Asn Asp Gly 
245 250 255 

Asp Asp Asn Leu Val Asp Pro Arg Ala Pro Tyr Ala His Ala Arg Glu 
260 265 270 

Val Leu Thr Thr Arg Ser Ser Leu Glu Ala Ser Ser Leu He He Ala 
275 280 285 

Gly His Ala Arg Thr Ala Glu Thr Gin Leu Leu Val Glu Ser Gly Trp 
290 295 300 

Met His Asn Leu He Ala Pro Arg Asp Thr He Arg Thr Arg Met Pro 
305 31° 315 320 

Arg He Gin Ala Val Gly Asp Ser Asp Phe Gin Met Glu Arg Asp Pro 
325 330 335 

Met Ala Arg Ser Ala Arg Leu Pro Gly He Ala Phe His Ala Val Arg 
340 345 350 

Ser Ala Leu Glu Arg Asp Gin Pro Ala Leu He Gin Val Pro Arg Lys 




355 360 365 

Gly Tyr Val Pro Thr Leu Ala Cys Gly Asn Cys Arg Thr Pro Ala Arg 
37 0 ^ • 375 380 /V/ 

Cys Arg His Cys Asn Gly Pro Val Gly Leu Pro Gin Gly Ser Ser Asp 
385 390 395 400 

Leu Ala Gly Val Pro Thr Cys Arg Trp Cys Gly Arg Pro Asp Ser Arg 
405 410 415 

Phe Lys Cys Gin Asn Cys Gly Ser Pro Lys Leu Arg Ala Val Val Leu 
420 425 430 

Gly Thr Glu Arg Thr Ala Glu Glu Leu Gly Arg Ala Phe Pro Ser Val 
435 440 445 



Arg Val lie Thr Ser Gly Gly Asn 
450 455 

Arg Ala Ser lie Val Val Ser Thr 
465 470 

Asn Ser Pro Glu Arg Pro Glu Lys 
485 

Ala Tyr Gly Ala Leu Leu Leu Leu 
500 



Lys Val Val Asp Ser Val Glu Asn 
460 

Pro Gly Ala Glu Pro Phe Val Ala 

475 480 

Ser Glu Lys Pro Glu His Lys Gly 
490 495 

Asp Thr Trp Ala Leu Met Gly Arg 
505 510 



Gin Asp Leu Arg Ala Met Glu Asp Ala Leu His Lys Trp Ala Ala Ala 
515 520 525 

Ala Thr Leu Val His Ser His Leu His Gin Gly Gin Val lie Val Val 
530 535 540 

Ala Asp Pro Ser Phe Pro Ala Val Gin Ser Leu lie Arg Trp Asp Met 
545 550 555 560 

Ala Gly Ala Ala Ala Gin Glu Leu Ala Ser Arg Arg Glu Val Met Phe 
565 570 575 

Pro Pro Ser Val His Met Ala Ala lie Asp Gly Ala Thr Ala Ala Leu 
580 585 590 

Glu Ser Phe Leu Asp Leu Ala Glu Leu Pro Asp His Ala Glu Val Leu 
595 600 605 

Gly Pro Val Asp Leu Pro Pro Gly Val Ser Leu Pro Gly Glu Tyr Asp 
610 615 620 

Glu Gin Arg Phe Gly Pro Pro Gin Arg Leu Leu lie Arg Thr Pro Leu 
625 630 ' 635 640 

Gly Pro Arg Ser Glu Leu Gly Arg Ala Leu Arg Ser Ala Gin Val Ala 
645 650 655 

Arg Ala Val Arg Lys Asn Asp Leu Pro Leu Arg lie Gin Met Asp Pro 
660 665 670 



lie His He Gly 
675 
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<210> 161 
<211> 2790 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2767) 
<223> RXN00061 

<400> 161 

tgaaagcaat attagaccat caatgattag gaatggaaat taggggtctg gtttgggtga 60 

atgtgtcgct aatttttcca ctcgcctaca ctcgggaggc gtg act gag aag act 115 

Val Thr Glu Lys Thr 
1 5 

gac cag acc tta atg ctt ate gac ggc cac teg atg get ttc cgc gca 163 
Asp Gin Thr Leu Met Leu lie Asp Gly His Ser Met Ala Phe Arg Ala 
10 15 20 

ttc ttt get ttg ccg get gag aat ttc tec acg teg ggc ggg cag gee 211 
Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr Ser Gly Gly Gin Ala 
25 30 35 

acc aat get gtc tat ggc ttt etc teg atg ctg tec acg ttg ttg aag 259 
Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu Ser Thr Leu Leu Lys 
40 45 50 

gat gag cag cct act cat gtg gcg gtg get ttc gat gtg ggg cgt aag 307 
Asp Glu Gin Pro Thr His Val Ala Val Ala Phe Asp Val Gly Arg Lys 
55 60 65 

acg ttc cgt acc gat atg ttc ccg gcg tat aag gcg cag cgt gaa gca 355 
Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys Ala Gin Arg Glu Ala 
70 75 80 85 

acg cca cct gag ttt aag ggc cag gtg gaa ate etc aag gag gtg ttg 403 
Thr Pro Pro Glu Phe Lys Gly Gin Val Glu lie Leu Lys Glu Val Leu 
90 95 100 

tec act ttg gga att acg act att gag aaa ate gat ttt gag get gat 451 
Ser Thr Leu Gly lie Thr Thr lie Glu Lys lie Asp Phe Glu Ala Asp 
105 110 115 

gat gtg ate gee acg ttg tct gtg gcg gcg aaa cct tta ggc ttt aag 4 99 
Asp Val lie Ala Thr Leu Ser Val Ala Ala Lys Pro Leu Gly Phe Lys 
120 125 130 

acg ctg att gtt acg ggt gac cgt gat tec ttc cag ttg gtc aat gac 547 
Thr Leu lie Val Thr Gly Asp Arg Asp Ser Phe Gin Leu Val Asn Asp 
135 140 145 

acc acc acg gtg ttg tat ccg atg aag ggc gtg tct gtg ctg cac cgt 595 
Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val Ser Val Leu His Arg 
150 155 160 165 



ttc acg ccg gaa gca gtg gag gag aag tat gga ctg aca 
Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly Leu Thr 



ccg agg cag 
Pro Arg Gin 



643 
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170 175 180 

tat ccg gag ttt gca gcg ctg cgt ggt gat cct tec gat aac ttg cct 691 

Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro Ser Asp Asn Leu Pro 
185 190 195 

aat att cct ggc gtg ggc gag aag act get acc aag tgg att gec cag 739 

Asn lie Pro Gly Val Gly Glu Lys Thr Ala Thr Lys Trp lie Ala Gin 
200 205 210 

tat gaa act ttg gat aat ttg ctt gat cac get gat gag ate aag ggc 787 

Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala Asp Glu lie Lys Gly 

215 220 225 

aag gtt ggc gee age ctg cgt gag cgc att gag cag gtc egg atg aac 835 

Lys Val Gly Ala Ser Leu Arg Glu Arg lie Glu Gin Val Arg Met Asn 
230 235 240 245 

cgc aag etc acg gag atg gtg aag gat ctg gag ctg ccg ctt ggt ccg 883 

Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu Leu Pro Leu Gly Pro 
250 255 260 

gac gat ttt gag atg aag cct gtg cag gtt gcg gag gtt gcg gcg aag 931 

Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala Glu Val Ala Ala Lys 
265 270 275 

ttt gac gat ctg gag ttt ggt acc aat ttg cgt gag egg gtg ctg gcg 979 

Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg Glu Arg Val Leu Ala 
280 285 290 

gtg gtg aag gee gag ggt tec get gee ccc gtg gag gaa gtg gaa gcg 1027 

Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val Glu Glu Val Glu Ala 

295 300 305 

gaa cag gtt gtc gtc gat acg caa tct ttg gcg caa tgg ctg cct get 1075 

Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala Gin Trp Leu Pro Ala 
310 315 320 325 

agg get ggc cag gcg ctt get tta gcg ctg get gga gtg get aaa cct 1123 

Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala Gly Val Ala Lys Pro 
330 335 340 

get get ggc gac acg tat gcg eta gcg att gcg gat acc aag cgc cat 1171 

Ala Ala Gly Asp Thr Tyr Ala Leu Ala lie Ala Asp Thr Lys Arg His 
345 350 355 

gcg gtg ttg gtt gat gtg get gat att tea gcg gag gat gaa aag gcg 1219 

Ala Val Leu Val Asp Val Ala Asp lie Ser Ala Glu Asp Glu Lys Ala 
360 365 370 

ctg gee acg tgg ttg gcg teg gaa gat cca aag atg ctg cac ggc get 1267 

Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys Met Leu. His Gly Ala 

375 380 385 

aag gee gee tat cat atg etc get ggg cgc ggt ttt gag ctg cac ggc 1315 

Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly Phe Glu Leu His Gly 
390 395 400 405 



gtg gtg cat gac acg gcg ate gcg gca tac ttg ctg cgt ccg ggc caa 
Val Val His Asp Thr Ala lie Ala Ala Tyr Leu Leu Arg Pro Gly Gin 
410 415 420 



1363 
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cgc acc tat gag ctt gcc gac gtc tac cag egg cat ctt caa cga cag 1411 

Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg His Leu Gin Arg Gin 

425 430 435 

ttg tct aca aac gac aat ggc ggc cag etc acg ctg etc gac gca get 1459 

Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr Leu Leu Asp Ala Ala 

44 0 4 45 4 50 

gat gac caa teg ctt gtt gat gat gtc att gca ate ctt gag ctg tct 1507 

Asp Asp Gin Ser Leu Val Asp Asp Val lie Ala lie Leu Glu Leu Ser 

455 460 465 

gaa gaa ttg acc aaa cag ctt cag gag att caa get ttt gag ctt tac 1555 

Glu Glu Leu Thr Lys Gin Leu Gin Glu lie Gin Ala Phe Glu Leu Tyr 

470 475 480 485 

cat gac ctg gaa att ccg ctg teg gga att ctg gcg cgc atg gag gcc 1603 

His Asp Leu Glu lie Pro Leu Ser Gly lie Leu Ala Arg Met Glu Ala 

490 495 500 

ate ggt ate get gtt gat gtt gcc act ttg gaa gag cag ttg aag act 1651 

lie Gly lie Ala Val Asp Val Ala Thr Leu Glu Glu Gin Leu Lys Thr ' 

505 510 515 

ttc att ggt cag gtt get cag gaa gag gaa gca get cgc gag etc get 1699 

Phe lie Gly Gin Val Ala Gin Glu Glu Glu Ala Ala Arg Glu Leu Ala 

520 525 530 

gag gat cca acc ctg aat etc teg age ccg aag cag ctg caa gtg gtg 1747 

Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys Gin Leu Gin Val Val 

535 540 545 

ctt ttt gag acg ttc gga atg ccg aaa acc aag aaa acc aag acc ggc 1795 

Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys Lys Thr Lys Thr Gly 

550 555 560 565 

tac tct acg get gcc gcg gaa att gaa gcc eta gcg ate aag aat ccg 1843 

Tyr Ser Thr Ala Ala Ala Glu lie Glu Ala Leu Ala lie Lys Asn Pro 

570 575 580 

cac cca ttc eta gat cac ctg ttg gca cac cgt cag tac caa aag atg 1891 

His Pro Phe Leu Asp His Leu Leu Ala His Arg Gin Tyr Gin Lys Met 

585 590 595 

aag acc act ctg gaa ggt etc ate cgt gag gtg get cct gat ggc cgt 1939 

Lys Thr Thr Leu Glu Gly Leu lie Arg Glu Val Ala Pro Asp Gly Arg 

600 605 610 

att cac acc acc ttc aac cag acg gtg gcg tct acg gga cgt ttg tea 1987 

lie His Thr Thr Phe Asn Gin Thr Val Ala Ser Thr Gly Arg Leu Ser 

615 620 625 

tec act gat ccc aac ctg caa aac att cct gtg cgc act gag get ggc 2035 

Ser Thr Asp Pro Asn Leu Gin Asn lie Pro Val Arg Thr Glu Ala Gly 

630 635 640 645 

cga aag att cgt teg gga ttc gtc gta ggc gag ggg tat gaa acc ttg 2083 

Arg Lys lie Arg Ser Gly Phe Val Val Gly Glu Gly Tyr Glu Thr Leu 

650 655 660 
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ctg act gcc gac tat teg cag att gaa atg cgc gtg atg get cac ctt 2131 
Leu Thr Ala Asp Tyr Ser Gin lie Glu Met Arg Val Met Ala His Leu 
665 670 675 

tec cag gac cca ggc ttg att gag gcg tac cgc gaa ggc gaa gac ctg 2179 
Ser Gin Asp Pro Gly Leu lie Glu Ala Tyr Arg Glu Gly Glu Asp Leu 
680 685 690 

cac aat tac gtg ggt tec aag gtg ttt aat gtg ccc ate gat ggc gtg 2227 
His Asn Tyr Val Gly Ser Lys Val Phe Asn Val Pro lie Asp Gly Val 
695 700 705 

acc cct gag ctg cgt cgc cag gtc aag gcc atg tct tac ggt ctg gtg 2275 
Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met Ser Tyr Gly Leu Val 
710 715 720 725 

tac ggc ttg tec gcg ttt ggt ttg tct cag cag ctg age att cct get 2323 
Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin Leu Ser lie Pro Ala 
730 735 740 

ggc gaa gcg aag cag ate atg gag tec tac ttc gag cgc ttc ggc gga 2371 
Gly Glu Ala Lys Gin lie Met Glu Ser Tyr Phe Glu Arg Phe Gly Gly 
745 750 755 

gta cag cgc tac etc egg gag ate gtg gag gag get cga aaa get ggc 2419 
Val Gin Arg Tyr Leu Arg Glu lie Val Glu Glu Ala Arg Lys Ala Gly 
760 765 770 

tac acg gaa acg etc ttt ggg cgt cgt cgc tac ctg ccg gaa ctg acc 2467 
Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr Leu Pro Glu Leu Thr 
775 780 785 

teg gat aac cgt gtc get cgt gaa aac get gaa cgt gcc gca ctg aac 2515 
Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu Arg Ala Ala Leu Asn 
790 795 800 805 

gcc ccg att cag gga act gcc gca gac ate ate aag gtg gcc atg ate 2563 
Ala Pro lie Gin Gly Thr Ala Ala Asp lie lie Lys Val Ala Met lie 
810 815 820 

egg gtg gac cgt tea etc aag gaa get gcc gtg aaa tct cgc gtg ctg 2611 
Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val Lys Ser Arg Val Leu 
825 830 835 

ctt cag gtg cat gat gaa ttg gtc gtg gaa gta gcg gcc ggt gag ttg 2659 
Leu Gin Val His Asp Glu Leu Val Val Glu Val Ala Ala Gly Glu Leu 
840 845 850 

gaa caa gtc cgt gag att ctg gaa cgc gaa atg gat aac gcc ate aag 2707 
Glu Gin Val Arg Glu lie Leu Glu Arg Glu Met Asp Asn Ala lie Lys 
855 860 865 

ctg tec gtt cct ttg gaa gtt tea get ggt gat ggc gtt aac tgg gat 2755 
Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp Gly Val Asn Trp Asp 
870 - 875 880 885 



get gca gcg cac 
Ala Ala Ala His 



taagaggtaa ctgccttttc gtc 



2790 
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<210> 162 
<211> 889 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Val Thr Glu Lys Thr Asp Gin Thr Leu Met Leu lie Asp Gly His Ser 
15 10 15 

Met Ala Phe Arg Ala Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr 
20 25 30 

Ser Gly Gly Gin Ala Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu 
35 40 45 

Ser Thr Leu Leu Lys Asp Glu Gin Pro Thr His Val Ala Val Ala Phe 
50 55 60 

Asp Val Gly Arg Lys Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys 
65 70 75 80 

Ala Gin Arg Glu Ala Thr Pro Pro Glu Phe Lys Gly Gin Val Glu lie 
85 90 95 

Leu Lys Glu Val Leu Ser Thr Leu Gly lie Thr Thr lie Glu Lys lie 
100 105 110 

Asp Phe Glu Ala Asp Asp Val lie Ala Thr Leu Ser Val Ala Ala Lys 
115 120 125 

Pro Leu Gly Phe Lys Thr Leu lie Val Thr Gly Asp Arg Asp Ser Phe 
130 135 140 

Gin Leu Val Asn Asp Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val 
145 150 155 160 

Ser Val Leu His Arg Phe. Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly 
165 170 175 

Leu Thr Pro Arg Gin Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro 
180 185 190 

Ser Asp Asn Leu Pro Asn lie Pro Gly Val Gly Glu Lys Thr Ala Thr 
195 200 205 

Lys Trp lie Ala Gin Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala 
210 215 220 

Asp Glu lie Lys Gly Lys Val Gly Ala Ser Leu Arg Glu Arg lie Glu 
225 230 235 240 

Gin Val Arg Met Asn Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu 
245 250 255 

Leu Pro Leu Gly Pro Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala 
260 265 270 

Glu Val Ala Ala Lys Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg 
275 280 285 

Glu Arg Val Leu Ala Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val 
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290 

Glu Glu Val Glu Ala Glu 
305 310 

Gin Trp Leu Pro Ala Arg 
325 

Gly Val Ala Lys Pro Ala 
340 

Asp Thr Lys Arg His Ala 
355 

Glu Asp Glu Lys Ala Leu 
370 

Met Leu His Gly Ala Lys 
385 390 

Phe Glu Leu His Gly Val 
405 

Leu Arg Pro Gly Gin Arg 
420 

His Leu Gin Arg Gin Leu, 
435 

Leu Leu Asp Ala Ala Asp 
450 

lie Leu Glu Leu Ser Glu 
465 470 

Ala Phe Glu Leu Tyr His 
485 

Ala Arg Met Glu Ala lie 
500 

Glu Gin Leu Lys Thr Phe 
515 

Ala Arg Glu Leu Ala Glu 
530 

Gin Leu Gin Val Val Leu 
545 550 

Lys Thr Lys Thr Gly Tyr 
565 

Ala lie Lys Asn Pro His 
580 

Gin Tyr Gin Lys Met Lys 
595 

Ala Pro Asp Gly Arg lie 
610 



295 

Gin Val Val Val Asp 
315 

Ala Gly Gin Ala Leu 
330 

Ala Gly Asp Thr Tyr 
345 

Val Leu Val Asp Val 
360 

Ala Thr Trp Leu Ala 
375 

Ala Ala Tyr His Met 
395 

Val His Asp Thr Ala 
410 

Thr Tyr Glu Leu Ala 
425 

Ser Thr Asn Asp Asn 
440 

Asp Gin Ser Leu Val 
455 

Glu Leu Thr Lys Gin 
475 

Asp Leu Glu lie Pro 
490 

Gly lie Ala Val Asp 
505 

lie Gly Gin Val Ala 
520 

Asp Pro Thr Leu Asn 
535 

Phe Glu Thr Phe Gly 
555 

Ser Thr Ala Ala Ala 
570 

Pro Phe Leu Asp His 
585 

Thr Thr Leu Glu Gly 
600 

His Thr Thr Phe Asn 
615 



300 

Thr Gin Ser Leu Ala 
320 

Ala Leu Ala Leu Ala 
335 

Ala Leu Ala lie Ala 
350 

Ala Asp lie Ser Ala 
365 

Ser Glu Asp Pro Lys 
380 

Leu Ala Gly Arg Gly 
400 

lie Ala Ala Tyr Leu 
415 

Asp Val Tyr Gin Arg 
430 

Gly Gly Gin Leu Thr 
445 

Asp Asp Val lie Ala 
460 

Leu Gin Glu lie Gin 
480 

Leu Ser Gly lie Leu 
495 

Val Ala Thr Leu Glu 
510 

Gin Glu Glu Glu Ala 
525 

Leu Ser Ser Pro Lys 
540 

Met Pro Lys Thr Lys 
560 

Glu lie Glu Ala Leu 
575 

Leu Leu Ala His Arg 
590 

Leu lie Arg Glu Val 
605 

Gin Thr Val Ala Ser 
620 
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Thr Gly Arg Leu Ser Ser Thr Asp Pro Asn Leu Gin Asn lie Pro Val 
625 630 635 640 

Arg Thr Glu Ala Gly Arg Lys lie Arg Ser Gly Phe Val Val Gly Glu 
645 650 655 

Gly Tyr Glu Thr Leu Leu Thr Ala Asp Tyr Ser Gin lie Glu Met Arg 
660 665 670 

Val Met Ala His Leu Ser Gin Asp Pro Gly Leu lie Glu Ala Tyr Arg 
675 680 685 

Glu Gly Glu Asp Leu His Asn Tyr Val Gly Ser Lys Val Phe Asn Val 
690 695 700 

Pro lie Asp Gly Val Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met 
705 710 715 720 

Ser Tyr Gly Leu Val Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin 
725 730 735 

Leu Ser lie Pro Ala Gly Glu Ala Lys Gin lie Met Glu Ser Tyr Phe 
740 745 750 

Glu Arg Phe Gly Gly Val Gin Arg Tyr Leu Arg Glu lie Val Glu Glu 
755 760 765 

Ala Arg Lys Ala Gly Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr 
770 775 780 

Leu Pro Glu Leu Thr Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu 
785 790 795 800 

Arg Ala Ala Leu Asn Ala Pro lie Gin Gly Thr Ala Ala Asp lie lie 
805 810 815 

Lys Val Ala Met lie Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val 
8^0 825 830 

Lys Ser Arg Val Leu Leu Gin Val His Asp Glu Leu Val Val Glu Val 
835 840 845 

Ala Ala Gly Glu Leu Glu Gin Val Arg Glu lie Leu Glu Arg Glu Met 
850 855 860 

Asp Asn Ala lie Lys Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp 
865 870 875 880 

Gly Val Asn Trp Asp Ala Ala Ala His 
885 



<210> 163 
<211> 2580 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (2557) 
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<223> FRXA00060 
<400> 163 

tgaaagcaat attagaccat caatgattag gaatggaaat taggggtctg gtttgggtga 60 

atgtgtcgct aatttttcca ctcgcctaca ctcgggaggc gtg act gag aag act 115 

Val Thr Glu Lys Thr 
1 5 

gac cag acc tta atg ctt ate gac ggc cac teg atg get ttc cgc gca 163 
Asp Gin Thr Leu Met Leu lie Asp Gly His Ser Met Ala Phe Arg Ala 
10 15 20 

ttc ttt get ttg ccg get gag aat ttc tec acg teg ggc ggg cag gec 211 
Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr Ser Gly Gly Gin Ala 
25 30 35 

acc aat get gtc tat ggc ttt etc teg atg ctg tec acg ttg ttg aag 259 
Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu Ser Thr Leu Leu Lys 
40 45 50 

gat gag cag cct act cat gtg gcg gtg get ttc gat gtg ggg cgt aag 307 
Asp Glu Gin Pro Thr His Val Ala Val Ala Phe Asp Val Gly Arg Lys 
55 60 65 

acg ttc cgt acc gat atg ttc ccg gcg tat aag gcg cag cgt gaa gca 355 
Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys Ala Gin Arg Glu Ala 
70 75 80 85 

acg cca cct gag ttt aag ggc cag gtg gaa ate etc aag gag gtg ttg 4 03 
Thr Pro Pro Glu Phe Lys Gly Gin Val Glu lie Leu Lys Glu Val Leu 
90 95 100 

tec act ttg gga att acg act att gag aaa ate gat ttt gag get gat 451 
Ser Thr Leu Gly lie Thr Thr lie Glu Lys lie Asp Phe Glu Ala Asp 
105 110 115 

gat gtg ate gee acg ttg tct gtg gcg gcg aaa cct tta ggc ttt aag 4 99 
Asp Val lie Ala Thr Leu Ser Val Ala Ala Lys Pro Leu Gly Phe Lys 
120 . 125 130 

acg ctg att gtt acg ggt gac cgt gat tec ttc cag ttg gtc aat gac 547 
Thr Leu lie Val Thr Gly Asp Arg Asp Ser Phe Gin Leu Val Asn Asp 
135 140 145 

acc acc acg gtg ttg tat ccg atg aag ggc gtg tct gtg ctg cac cgt 595 
Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val Ser Val Leu His Arg 
150' 155 160 165 

ttc acg ccg gaa gca gtg gag gag aag tat gga ctg aca ccg agg cag 64 3 
Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly Leu Thr Pro Arg Gin 
170 175 180 

tat ccg gag ttt gca gcg ctg cgt ggt gat cct tec gat aac ttg cct 691 
Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro Ser Asp Asn Leu Pro 
185 190 195 

aat att cct ggc gtg ggc gag aag act get acc aag tgg att gee cag 739 
Asn lie Pro Gly Val Gly Glu Lys Thr Ala Thr Lys Trp lie Ala Gin 
200 205 210 
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tat gaa act ttg gat aat ttg ctt gat cac get gat gag ate aag ggc 787 
Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala Asp Glu lie Lys Gly 
215 220 225 

aag gtt ggc gec age ctg cgt gag cgc att gag cag gtc egg atg aac 835 ■ 
Lys Val Gly Ala Ser Leu Arg Glu Arg lie Glu Gin Val Arg Met Asn 
230 235 240 245 

cgc aag etc acg gag atg gtg aag gat ctg gag ctg ccg ctt ggt ccg 883 
Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu Leu Pro Leu Gly Pro 
250 255 260 

gac . gat ttt gag atg aag cct gtg cag gtt gcg gag gtt gcg gcg aag 931 
Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala Glu Val Ala Ala Lys 
265 270 275 

ttt gac gat ctg gag ttt ggt ace aat ttg cgt gag egg gtg ctg gcg ' 979 
Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg Glu Arg Val Leu Ala 
280 285 290 

gtg gtg aag gee gag ggt tec get gec ccc gtg gag gaa gtg gaa gcg 1027 
Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val Glu Glu Val Glu Ala 
295 300 305 

gaa cag gtt gtc gtc gat acg caa tct ttg gcg caa tgg ctg cct get 1075 
Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala Gin Trp Leu Pro Ala 
310 315 320 325 

agg get ggc cag gcg ctt get tta gcg ctg get gga gtg get aaa cct 1123 
Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala Gly Val Ala Lys Pro 
330 335 340 

get get ggc gac acg tat gcg eta gcg att gcg gat ace aag cgc cat 1171 
Ala Ala Gly Asp Thr Tyr Ala Leu Ala He Ala Asp Thr Lys Arg His 
345 350 355 

gcg gtg ttg gtt gat gtg get gat att tea gcg gag gat gaa aag gcg 1219 
Ala Val Leu Val Asp Val Ala Asp He Ser Ala Glu Asp Glu Lys Ala 
360 365 370 

ctg gee acg tgg ttg gcg teg gaa gat cca aag atg ctg cac ggc get 1267 
Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys Met Leu His Gly Ala 
375 380 385 

aag gec gec tat cat atg etc get ggg cgc ggt ttt gag ctg cac ggc 1315 
Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly Phe Glu Leu His Gly 
390 395 400 405 

gtg gtg cat gac acg gcg ate gcg gca tac ttg ctg cgt ccg ggc caa 1363 
Val Val His Asp Thr Ala He Ala Ala Tyr Leu Leu Arg Pro Gly Gin 
410 415 420 

cgc ace tat gag ctt gee gac gtc tac cag egg cat ctt caa cga cag 1411 
Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg His Leu Gin Arg Gin 
425 430 435 

ttg tct aca aac gac aat ggc ggc cag etc acg ctg etc gac gca get 1459 
Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr Leu Leu Asp Ala Ala 
440 445 450 

gat gac caa teg ctt gtt gat gat gtc att gca ate ctt gag ctg tct 1507 
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Asp Asp Gin Ser Leu Val Asp Asp Val lie Ala lie Leu Glu Leu Ser 

455 460 465 

gaa gaa ttg acc aaa cag ctt cag gag att caa get ttt gag ctt tac 1555 

Glu Glu Leu Thr Lys Gin Leu Gin Glu lie Gin Ala Phe Glu Leu Tyr 

470 475 480 485 

cat gac ctg gaa att ccg ctg teg gga att ctg gcg cgc atg gag gee. 1603 

His Asp Leu Glu lie Pro Leu Ser Gly lie Leu Ala Arg Met Glu Ala 

490 495 500 

ate ggt ate get gtt gat gtt gee act ttg gaa gag cag ttg aag act 1651 

lie. Gly lie Ala Val Asp Val Ala Thr Leu Glu Glu Gin Leu Lys Thr 
505 510 515 

ttc att ggt cag gtt get cag gaa gag gaa gca get cgc gag etc get 1699 

Phe lie Gly Gin Val Ala Gin Glu Glu Glu Ala Ala Arg Glu Leu Ala 

520 525 530 

gag gat cca acc ctg aat etc teg age ccg aag cag ctg caa gtg gtg 1747 

Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys Gin Leu Gin Val Val 

535 540 545 

ctt ttt gag acg ttc gga atg ccg aaa acc aag aaa acc aag acc ggc 1795 

Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys Lys Thr Lys Thr Gly 

550 555 560 565 

tac tct acg get gee gcg gaa att gaa gee eta gcg ate aag aat ccg 1843 

Tyr Ser Tnr Ala Ala Ala Glu lie Glu Ala Leu Ala lie Lys Asn Pro 

570 575 580 

cac cca ttc eta gat cac ctg ttg gca cac cgt cag tac caa aag atg 1891 

His Pro Phe Leu Asp His Leu Leu Ala His Arg Gin Tyr Gin Lys Met 
585 590 595 

aag acc act ctg gaa ggt etc ate cgt gag gtg get cct gat ggc cgt 1939 

Lys Thr Thr Leu Glu Gly Leu lie Arg Glu Val Ala Pro Asp Gly Arg 

600 605 610 

att cac acc acc ttc aac cag acg gtg gcg tct acg gga cgt ttg tea 1987 

lie His Thr Thr Phe Asn Gin Thr Val Ala Ser Thr Gly Arg Leu Ser 

615 620 625 

tec act gat ccc aac ctg caa aac att cct gtg cgc act gag get ggc 2035 

Ser Thr Asp Pro Asn Leu Gin Asn lie Pro Val Arg Thr Glu Ala Gly 

630 635 640 645 

cga aag att cgt teg gga ttc gtc gta ggc gag ggg tat gaa acc ttg 2083 

Arg Lys lie Arg Ser Gly Phe Val Val Gly Glu Gly Tyr Glu Thr Leu 

650 655 660 

ctg act gec gac tat teg cag att gaa atg cgc gtg atg get cac ctt 2131 

Leu Thr Ala Asp Tyr. Ser Gin lie Glu Met Arg Val Met Ala His Leu 
665 670 675 

tec cag gac cca ggc ttg att gag gcg tac cgc gaa ggc gaa gac ctg 2179 

Ser Gin Asp Pro Gly Leu lie Glu Ala Tyr Arg Glu Gly Glu Asp Leu 

680 685 690 



cac aat tac gtg ggt tec aag gtg ttt aat gtg ccc ate gat ggc gtg 
His Asn Tyr Val Gly Ser Lys Val Phe Asn Val Pro lie Asp Gly Val 



2227 
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695 700 705 

acc cct gag ctg cgt cgc cag gtc aag gcc atg tct tac ggt ctg gtg 2275 
Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met Ser Tyr Gly Leu Val 
710 715 720 725 

tac ggc ttg tec gcg ttt ggt ttg tct cag cag ctg age att cct get 2323 
Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin Leu Ser lie Pro Ala 
730 735 740 

ggc gaa gcg aag cag ate atg gag tec tac ttc gag cgc ttc ggc gga 2371 
Gly Glu Ala Lys Gin lie Met Glu Ser Tyr Phe Glu Arg Phe Gly Gly 
745 750 755 

gta cag cgc tac etc egg gag ate gtg gag gag get cga aaa get ggc 2419 
Val Gin Arg Tyr Leu Arg Glu lie Val Glu Glu Ala Arg Lys Ala Gly 
760 765 770 

tac acg gaa acg etc ttt ggg cgt cgt cgc tac ctg ccg gaa ctg acc 2467 
Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr Leu Pro Glu Leu Thr 
775 780 785 

teg gat aac cgt gtc get cgt gaa aac get gaa cgt gcc gca ctg aac 2515 
Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu Arg Ala Ala Leu Asn 
790 795 800 805 

gcc ccg att agg gaa ctg ccg cag aca tea tea agg tgg cca 2557 
Ala Pro lie Arg Glu Leu Pro Gin Thr Ser Ser Arg Trp Pro 
810 815 

tgatccgggt ggaccgttca etc 2580 

<210> 164 
<211> 819 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Val Thr Glu Lys Thr Asp Gin Thr Leu Met Leu lie Asp Gly His Ser 
15 10 15 

Met Ala Phe Arg Ala Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr 
20 25 30 

Ser Gly Gly Gin Ala Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu 
35 40 45 

Ser Thr Leu Leu Lys Asp Glu Gin Pro Thr His Val Ala Val Ala Phe 
50 55' 60 

Asp Val Gly Arg Lys Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys 
65 70 75 80 

Ala Gin Arg Glu Ala Thr Pro Pro Glu Phe Lys Gly Gin Val Glu lie 
85 90 95 

Leu Lys Glu Val Leu Ser Thr Leu Gly lie Thr Thr lie Glu Lys lie 
100 105 110 

Asp Phe Glu Ala Asp Asp Val lie Ala Thr Leu Ser Val Ala Ala Lys 
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115 120 125 

Pro Leu Gly Phe Lys Thr Leu lie Val Thr Gly Asp Arg Asp Ser Phe 
130 135 140 

Gin Leu Val Asn Asp Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val 
145 150 155 160 

Ser Val Leu His Arg Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly 
165 170 175 

Leu Thr Pro Arg Gin Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro 
180 185 190 

Ser Asp Asn Leu Pro Asn lie Pro Gly Val Gly Glu Lys Thr Ala Thr 
195 200 205 

Lys Trp lie Ala Gin Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala 
210 215 220 

Asp Glu lie Lys Gly Lys Val Gly Ala Ser Leu Arg Glu Arg lie Glu 
225 230 235 240 

Gin Val Arg Met Asn Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu 
245 250 255 

Leu Pro Leu Gly Pro Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala 
260 265 270 

Glu Val Ala Ala Lys Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg 
275 280 285 

Glu Arg Val Leu Ala Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val 
290 295 300 

Glu Glu Val Glu Ala Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala 
305 310 315 320 

Gin Trp Leu Pro Ala Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala 
325 330 335 

Gly Val Ala Lys Pro Ala Ala Gly Asp Thr Tyr Ala Leu Ala lie Ala 
340 345 350 

Asp Thr Lys Arg His Ala Val Leu Val Asp Val Ala Asp lie Ser Ala 
355 360 365 

Glu Asp Glu Lys Ala Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys 
370 375 380 

Met Leu His Gly Ala Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly 
385 390 395 400 

Phe Glu Leu His Gly Val Val His Asp Thr Ala lie Ala Ala Tyr Leu 
405 410 415 

Leu Arg Pro Gly Gin Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg 
420 425 430 



His Leu Gin Arg Gin Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr 
435 440 445 
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Leu Leu Asp Ala 
450 

lie Leu Glu Leu 
465 

Ala Phe Glu Leu 



Ala Arg Met Glu 
500 

Glu Gin Leu Lys 
515 

Ala Arg Glu Leu 
530 

Gin Leu Gin Val 
545 

Lys Thr Lys Thr 



Ala lie Lys Asn 
580 

Gin Tyr Gin Lys 
595 

Ala Pro Asp Gly 
610 

Thr Gly Arg Leu 
625 

Arg Thr Glu Ala 



Gly Tyr Glu Thr 
660 

Val Met Ala His 
675 

Glu Gly Glu Asp 
690 

Pro lie Asp Gly 
705 

Ser Tyr Gly Leu 



Leu Ser lie Pro 
740 

Glu Arg Phe Gly 
755 



Ala Asp Asp Gin 
455 

Ser Glu Glu Leu 
470 

Tyr His Asp Leu 
485 

Ala He Gly He 



Thr Phe He Gly 
520 

Ala Glu Asp Pro 
535 

Val Leu Phe Glu 
550 

Gly Tyr Ser Thr 
565 

Pro His Pro Phe 



Met Lys Thr Thr 
600 

Arg He His Thr 
615 

Ser Ser Thr Asp 
630 

Gly Arg Lys He 
645 

Leu Leu Thr Ala 



Leu Ser Gin Asp 
680 

Leu His Asn Tyr 
695 

Val Thr Pro Glu 
710 

Val Tyr Gly Leu 
725 

Ala Gly Glu Ala 



Gly Val Gin Arg 
760 



Ser Leu Val Asp 
460 

Thr Lys Gin Leu 
475 

Glu He Pro Leu 
490 

Ala Val Asp Val 
505 

Gin Val Ala Gin 



Thr Leu Asn Leu 
540 

Thr Phe Gly Met 
555 

Ala Ala Ala Glu 
570 

Leu Asp His Leu 
585 

Leu Glu Gly Leu 



Thr Phe Asn Gin 
620 

Pro Asn Leu Gin 
635 

Arg Ser. Gly Phe 
650 

Asp Tyr Ser Gin 
665 

Pro Gly Leu He 



Val Gly Ser Lys 
700 

Leu Arg Arg Gin 
715 

Ser Ala Phe Gly 
730 

Lys Gin He Met 
745 

Tyr Leu Arg Glu 



Asp Val He Ala 



Gin Glu He Gin 
480 

Ser Gly He Leu 
495 

Ala Thr Leu Glu 
510 

Glu Glu Glu Ala 
525 

Ser Ser Pro Lys 



Pro Lys Thr Lys 
560 

He Glu Ala Leu 
575 

Leu Ala His Arg 
590 

He Arg Glu Val 
605 

Thr Val Ala Ser 



Asn He Pro Val 
640 

Val Val Gly Glu 
655 

He Glu Met Arg 
670 

Glu Ala Tyr Arg 
685 

Val Phe Asn Val 



Val Lys Ala Met 
720 

Leu Ser Gin Gin 
735 

Glu Ser Tyr Phe 
750 

He Val Glu Glu 
765 
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Ala Arg Lys Ala Gly 
770 

Leu Pro Glu Leu Thr 
785 

Arg Ala Ala Leu Asn 
805 

Arg Trp Pro 



Tyr Thr Glu Thr Leu 
775 

Ser Asp Asn Arg Val 
790 

Ala Pro lie Arg Glu 
810 



Phe Gly Arg Arg Arg Tyr 
780 

Ala Arg Glu Asn Ala Glu 
795 800 

Leu Pro Gin Thr Ser Ser 
815 



<210> 165 
<211> 333 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (310) 

<223> FRXA00061 

<400> 165 

cggaactgac ctcggataac cgtgtcgctc gtgaaaacgc tgaacgtgcc gcactgaacg 60 

ccccgattag ggaactgccg cagacatcat caaggtggcc atg ate egg gtg gac 115 

Met lie Arg Val Asp 
1 5 

cgt tea etc aag gaa get gee gtg aaa tct cgc gtg ctg ctt cag gtg 163 
Arg Ser Leu Lys Glu Ala Ala Val Lys Ser Arg Val Leu Leu Gin Val 
10 15 20 

cat gat gaa ttg gtc gtg gaa gta gcg gec ggt gag ttg gaa caa gtc 211 
His Asp Glu Leu Val Val Glu Val Ala Ala Gly Glu Leu Glu Gin Val 
25 30 35 

cgt gag att ctg gaa cgc gaa atg gat aac gec ate aag ctg tec gtt 259 
Arg Glu lie Leu Glu Arg Glu Met Asp Asn Ala lie Lys Leu Ser Val 
40 45 50 

cct ttg gaa gtt tea get ggt gat ggc gtt aac tgg gat get gca gcg 307 
Pro Leu Glu Val Ser Ala Gly Asp Gly Val Asn Trp Asp Ala Ala Ala 
55 60 65 

cac taagaggtaa ctgccttttc gtc 333 
His " 
70 



<210> 166 
<211> 70 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Met lie Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val Lys Ser Arg 
15 10 15 



Val Leu Leu Gin Val His Asp Glu Leu Val Val Glu Val Ala Ala Gly 
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20 



25 



30 



Glu Leu Glu Gin Val Arg Glu lie Leu Glu Arg Glu Met Asp Asn Ala 
35 40 45 

lie Lys Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp Gly Val Asn 
50 55 60 



Trp Asp Ala Ala Ala His 
65 70 



<210> 167 

<211> 3705 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3682) 
<223> RXA02657 

<400> 167 

tatgcgagta cgccgaaaat catagctgtt accttatacc taggttagaa aagccgagat 60 



caatgcgtta atgaaatagg agtttcacgg gtgtaaggag atg get aga ctg tec 

Met Ala Arg Leu Ser 
1 5 



115 



cac atg gec aag caa tec tea ttt gta cat ctt cac aac cac ace gag 
His Met Ala Lys Gin Ser Ser Phe Val His Leu His Asn His Thr Glu 
10 15 20 



163 



ttt tec atg ctt gat gga atg gee aag ate gat atg ttg gee gat gag 
Phe Ser Met Leu Asp Gly Met Ala Lys lie Asp Met Leu Ala Asp Glu 
25 30 35 



211 



gtt aaa gee cag gga atg cct gcg gtc gga ate ace gac cac ggc aat 
Val Lys Ala Gin Gly Met Pro Ala Val Gly lie Thr Asp His Gly Asn 
40 45 50 



259 



atg tat ggc tec aac ccc ttt tat cgc aag atg aca gag atg ggc att 
Met Tyr Gly Ser Asn Pro Phe Tyr Arg Lys Met Thr Glu Met Gly lie 
55 60 65 



307 



aag ccc ate att ggc att gaa acg tat atg gca cct gag tct cgt ttt 
Lys Pro lie lie Gly lie Glu Thr Tyr Met Ala Pro Glu Ser Arg Phe 
70 75 80 85 



355 



aag aaa gag cgt gtg cgt tgg ggc gaa cca cac caa aaa tea gat gat 
Lys Lys Glu Arg Val Arg Trp Gly Glu Pro His Gin Lys Ser Asp Asp 
90 95 100 



403 



gtt tct ggt tec ggt gcg tat ttg cac cag acg atg ctt gca gaa aac 
Val Ser Gly Ser Gly Ala Tyr Leu His Gin Thr Met Leu Ala Glu Asn 
105 110 • 115 



451 



acc aca ggt tta aga aac etc ttt tat eta tct teg atg gca teg tac 
Thr Thr Gly Leu Arg Asn Leu Phe Tyr Leu Ser Ser Met Ala Ser Tyr 
120 125 130 



499 
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gaa ggc cag eta ggc aag tgg ccc cgc atg gac gec gat ate ate get 547 
Glu Gly Gin Leu Gly Lys Trp Pro Arg Met Asp Ala Asp lie lie Ala 
135 140 145 

gag cac gec gaa ggc ate ate gee ace acg ggt tgc cct tec ggc gat 595 
Glu His Ala Glu Gly lie lie Ala Thr Thr Gly Cys Pro Ser Gly Asp 
150 155 160 165 

gtg caa aca cgc ctg cgc ttg ggc cag ttc gac gaa gec ctt gaa gca 643 
Val Gin Thr Arg Leu Arg Leu Gly Gin Phe Asp Glu Ala Leu Glu Ala 
170 175 180 

gee. gee atg tgg cag gac ate tat ggt cgc gac aac tac ttc etc gag 691 
Ala Ala Met Trp Gin Asp lie Tyr Gly Arg Asp Asn Tyr Phe Leu Glu 
185 190 195 

ttg atg gac cac ggg etc gac att gaa ace cgt gtg cgc agt gag ctg 739 
Leu Met Asp His Gly Leu Asp lie Glu Thr Arg Val Arg Ser Glu Leu 
200 205 210 

etc gaa ate gga cgc aag etc aat ttg cca ccc ctg gtc ace aac gac 787 
Leu Glu lie Gly Arg Lys Leu Asn Leu Pro Pro Leu Val Thr Asn Asp 
215 220 225 

tgc cac tat gtg ctg gaa tct cag gcg caa gee cac gag gca atg etc 835 
Cys His Tyr Val Leu Glu Ser Gin Ala Gin Ala His Glu Ala Met Leu 
230 235 240 245 

tgc gtg caa aca ggc aag acg ctt cat gat gaa gac cga ttc aaa ttc 883 
Cys Val Gin Thr Gly Lys Thr Leu His Asp Glu Asp Arg Phe Lys Phe 
250 255 260 

ggc gga ace ggc tat tac gtt aaa tct gca gaa caa atg cgt gca etc 931 
Gly Gly Thr Gly Tyr Tyr Val Lys Ser Ala Glu Gin Met Arg Ala Leu 
265 270 275 

tgg gac gac atg gtt cca gat ggc tgc gac aac ace ctg tgg ate get 979 
Trp Asp Asp Met Val Pro Asp Gly Cys Asp Asn Thr Leu Trp lie Ala 
280 285 290 

gaa cgt gtg cag tec tat gac gaa ate tgg gaa gaa cac tea cac gac 1027 
Glu Arg Val Gin Ser Tyr Asp Glu lie Trp Glu Glu His Ser His Asp 
295 300 305 

cgc atg cct ate get gat gtt cca gaa ggc tac ace cca ace act tgg 1075 
Arg Met Pro lie Ala Asp Val Pro Glu Gly Tyr Thr Pro Thr Thr Trp 
310 315 320 325 

ttg cac cat gaa gtg atg get ggc ttg gag gat cgt ttc tct gga cag 1123 
Leu His His Glu Val Met Ala Gly Leu Glu Asp Arg Phe Ser Gly Gin 
330 335 340 

caa gtt cct gag gat tat att gag cgc gcg gag tat gag ate tec gtt 1171 
Gin Val Pro Glu Asp Tyr lie Glu Arg Ala Glu Tyr Glu lie Ser Val 
345 350 355 

att gat atg aag ggc tac cct tec tac ttc etc ate gtt get gaa att 1219 
lie Asp Met Lys Gly Tyr Pro Ser Tyr Phe Leu lie Val Ala Glu lie 
360 365 370 

ate aag cac get cgt tec att ggc ate cgt gta gga cct ggc cgt ggt 1267 
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lie Lys His Ala Arg Ser lie Gly He Arg Val Gly Pro Gly Arg Gly 

375 380 385 

teg get gca ggt gca ttg gtt gec tac gcg ttg acc ate ace aac att 1315 

Ser Ala Ala Gly Ala Leu Val Ala Tyr Ala Leu Thr He Thr Asn lie 

390 395 400 405 

gac ccc atg gaa cac gga ttg ctg ttc gag aga ttc etc aac cca gaa 1363 

Asp Pro Met Glu His Gly Leu Leu Phe Glu Arg Phe Leu Asn Pro Glu 

410 415 420 

cga cca tec gca ccc gat ate gat att gac ttc gat gat cgc cgc cgc 1411 

Arg. Pro Ser Ala Pro Asp He Asp He Asp Phe Asp Asp Arg Arg Arg 

425 430 435 

ggt gaa atg ate cgt tac gca get gac cgt tgg ggc gag gac aag att 1459 

Gly Glu Met He Arg Tyr Ala Ala Asp Arg Trp Gly Glu Asp Lys He 

440 445 450 

get cag gtg ate acc ttc ggt acg gtg aaa aca aag cag gca ctg aaa 1507 

Ala Gin Val lie Thr Phe Gly Thr Val Lys Thr Lys Gin Ala Leu Lys 

455 460 465 

gac tec gee cgt gtg caa atg ggg cag cca ggc tat caa ate get gac 1555 

Asp Ser Ala Arg Val Gin Met Gly Gin Pro Gly Tyr Gin He Ala Asp 

470 475 480 485 

cgc gtg ate aag gag ctt cca cct gee att atg gcg aag gat att ccg 1603 

Arg Val He Lys Glu Leu Pro Pro Ala He Met Ala Lys Asp lie Pro 

490 495 500 

ttg tec ggt ate acc gat ccg gat cac cct cgt ttt aat gaa gca ggt 1651 

Leu Ser Gly He Thr Asp Pro Asp His Pro Arg Phe Asn GluAla Gly 

505 510 515 

gcg gtg cgc cag ctg ate gaa acc gac cct gat gtg aag cgc att tac 1699 

Ala Val Arg Gin Leu lie Glu Thr Asp Pro Asp Val Lys Arg lie Tyr 

520 525 530 

gac acc get cgt ggt ttg gaa ggc gtg gtg cgc caa tct ggc gtg cac 1747 

Asp Thr Ala Arg Gly Leu Glu Gly Val Val Arg Gin Ser Gly Val His 

535 540 545 

gcg tgt gee gtg att atg tct tct gta ccg ctg ctg gac tgc att ccg 1795 

Ala Cys Ala Val lie Met Ser Ser Val Pro Leu Leu Asp Cys lie Pro 

550 555 560 565 

atg tgg aag egg cca gee gac ggc gca ctg att aca ggc tgg gat tac 1843 

Met Trp Lys Arg Pro Ala Asp Gly Ala Leu He Thr Gly Trp Asp Tyr 

570 575 580 

cca gca tgt gag gec att ggc ctg ttg aag atg gac ttc ctg gga ctt 1891 

Pro Ala Cys Glu Ala He Gly Leu Leu Lys Met Asp Phe Leu Gly Leu 

585 590 595 

cga aac ctt acc gtt att ggc gat gcg att gaa aac att aag gec aac 1939 

Arg Asn Leu Thr Val He Gly Asp .Ala He Glu Asn lie Lys Ala Asn 

600 605 610 

cgc gat ggg gaa gtg ctt gat eta gaa aac eta gcg ate gag gat gaa 1987 

Arg Asp Gly Glu Val Leu Asp Leu Glu Asn Leu Ala He Glu Asp Glu 
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615 620 625 

gaa acc tac aag ctg eta ggc cgt gga gaa acc ctt ggt gtg ttc cag 2035 
Glu Thr Tyr Lys Leu Leu Gly Arg Gly Glu Thr Leu Gly Val Phe Gin 
630 635 640 645 

ctt gat ggt ggt ggc atg cag gag ctg ctg aag cgt atg cag cca acc 2083 
Leu Asp Gly Gly Gly Met Gin Glu Leu Leu Lys Arg Met Gin Pro Thr 
650 655 660 

ggc ttc aat gac ate gtc gca gcg ctt gcg ctg tat cgc cca ggc ccc 2131 
Gly Phe Asn Asp lie Val Ala Ala Leu Ala Leu Tyr Arg Pro Gly Pro 
665 670 675 

atg ggt gtg aac gcg cac tgg gat tac gec gac cgt aaa aac gga cgc 217 9 
Met Gly Val Asn Ala His Trp Asp Tyr Ala Asp Arg Lys Asn Gly Arg 
680 685 690 

aag ccc att act cca att cac cca gag ttg gag gaa get ctg gaa gaa 2227 
Lys Pro lie Thr Pro lie His Pro Glu Leu Glu Glu Ala Leu Glu Glu 
695 700 705 

ate ctt ggt gaa acc tat ggt ctg att gtg tac cag gag cag ate atg 2275 
lie Leu Gly Glu Thr Tyr Gly Leu lie Val Tyr Gin Glu Gin lie Met 
710 715 720 725 

agg ate tec cag aag gtc gca aac tac acc get ggt caa gca gat ggt 2323 
Arg lie Ser Gin Lys Val Ala Asn Tyr Thr Ala Gly Gin Ala Asp Gly 
730 735 740 

ttc cgt aaa gee atg ggt aag aag aag ccc gag gtc ctg gaa aag gag 2371 
Phe Arg Lys Ala Met Gly Lys Lys Lys Pro Glu Val Leu Glu Lys Glu 
745 750 755 

ttc gca aac ttc gaa ggt gga atg aag gcg aac ggc tat tea gat gee 2419 
Phe Ala Asn Phe Glu Gly Gly Met Lys Ala Asn Gly Tyr Ser Asp Ala 
760 765 770 

gcg att aag act ttg tgg gat acc att ctg ccg ttc gee ggc tac gcg 2467 
Ala lie Lys Thr Leu Trp Asp Thr lie Leu Pro Phe Ala Gly Tyr Ala 
775 780 785 

ttc aac aag tct cac gee gca ggt tat gga ctt gta tec ttc tgg act 2515 
Phe Asn Lys Ser His Ala Ala Gly Tyr Gly Leu Val Ser Phe Trp Thr 
790 795 800 805 

gec tat ttg aag gcg cac tac gcg ccg gaa tac atg gca gca ctg ctg 2563 
Ala Tyr Leu Lys Ala His Tyr Ala Pro Glu Tyr Met Ala Ala Leu Leu 
810 815 820 

act tct gtg ggt gat aac aag gac aaa teg gcg ate tac ctt tct gat 2611 
Thr Ser Val Gly Asp Asn Lys Asp Lys Ser Ala lie Tyr Leu Ser Asp 
825 830 835 

tgc cga cac ctt gga att cga gtg ctt teg ccg gat att aac gag tec 2659 
Cys Arg His Leu Gly lie Arg Val Leu Ser Pro Asp lie Asn Glu Ser 
840 845 850 

teg ttg aac ttc ctt cct gtt ggc acc gat att cgc tat ggc ctg gga 2707 
Ser Leu Asn Phe Leu Pro Val Gly Thr Asp lie Arg Tyr Gly Leu Gly 
855 860 865 
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gcc att aga aac gtg ggt get gaa gtt gtg gat tec att ttg gat acc 2755 
Ala lie Arg Asn Val Gly Ala Glu Val Val Asp Ser lie Leu Asp Thr 
870 875 880 885 

cgc aag gaa aag ggc eta ttt aag gac ttc tea gac tac ttg gac aag 2803 
Arg Lys Glu Lys Gly Leu Phe Lys Asp Phe Ser Asp Tyr Leu Asp Lys 
890 895 900 

ate gat acc ctg ccg tgt aac aag cgc ate acc gag tct ttg ate aag 2851 
lie Asp Thr Leu Pro Cys Asn Lys Arg lie Thr Glu Ser Leu lie Lys 
905 910 915 

ggt ggc get ttt gac tec ctt gga cac gca cga aaa ggc etc atg ctg 2899 
Gly Gly Ala Phe Asp Ser Leu Gly His Ala Arg Lys Gly Leu Met Leu 
920 925 930 

gtc ttc gaa gat gcc gtt gat tec gtc ate get acc aaa aaa get get 2947 
Val Phe Glu Asp Ala Val Asp Ser Val lie Ala Thr Lys Lys Ala Ala 
935 940 945 

gac aag gga caa ttt gat etc ttt gca get ttc gac teg gat aac aac 2995 
Asp Lys Gly Gin Phe Asp Leu Phe Ala Ala Phe Asp Ser Asp Asn Asn 
950 955 960 965 

gac gat gtg gca agt ttc ttc cag ate acc gtt cct gat gac gaa tgg 3043 
Asp Asp Val Ala Ser Phe Phe Gin lie Thr Val Pro Asp Asp Glu Trp 
970 975 980 

gac cgt aag cat gag etc gca etc gag cga gaa atg ctg ggt ctg tat 3091 
Asp Arg Lys His Glu Leu Ala Leu Glu Arg Glu Met Leu Gly Leu Tyr 
985 990 995 

gtt tct gga cac cca etc gat ggc tat gaa gat gcc att get gcc cag 3139 
Val Ser Gly His Pro Leu Asp Gly Tyr Glu Asp Ala lie Ala Ala Gin 
1000 1005 1010 

gtt gat aca gca ctg acc acc att gtt gcc ggt gaa etc aag cac ggc 3187 
Val Asp Thr Ala Leu Thr Thr lie Val Ala Gly Glu Leu Lys His Gly 
1015 1020 1025 

gca gaa gtg acc gtg ggt ggc att ate tct ggt gtg gat cga egg ttc 3235 
Ala Glu Val Thr Val Gly Gly lie He Ser Gly Val Asp Arg Arg Phe 
1030 1035 1040 1045 

tec aag aag gac ggt tec cct tgg gcg att gtc acc att gaa gat cac 3283 
Ser Lys Lys Asp Gly Ser Pro Trp Ala He Val Thr lie Glu Asp His 
1050 1055 1060 

aac ggc gcg tec gtt gaa ttg ttg gtc* ttc aac aag gtg tat tec ate 3331 
Asn Gly Ala Ser Val Glu Leu Leu Val Phe Asn Lys Val Tyr Ser He 
1065 1070 1075 

gtt gga tec atg att gtg gaa gac aac ate ate ttg gcc aag gca cac 3379 
Val Gly Ser Met He Val Glu Asp Asn He He Leu Ala Lys Ala His 
1080 1085 1090 

ate tec att cga gat gat cgt atg age ctt ttc tgt gat gat etc cgc 3427 
He Ser He Arg Asp Asp Arg Met Ser Leu Phe Cys Asp Asp Leu Arg 
1095 1100 1105 
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gtt cca gag ctt ggg cca gga aac ggg caa gga ctt ccg ctt cgt ttg 3475 
Val Pro Glu Leu Gly Pro Gly Asn Gly Gin Gly Leu Pro Leu Arg Leu 
1110 1115 1120 1125 

tec atg cgt act gat cag tgc acc atg tec aac att gec aag etc aag 3523 
Ser Met Arg Thr Asp Gin Cys Thr Met Ser Asn lie Ala Lys Leu Lys 
1130 1135 1140 

cag gtg ctg gtg gac aac aag ggt gaa tct gat gtg tac etc aat ttg 3571 
Gin Val Leu Val Asp Asn Lys Gly Glu Ser Asp Val Tyr Leu Asn Leu 
1145 1150 1155 

ate. gat ggg gat aac tec acg gtc atg att ttg ggt gat cac tta' aga 3619 
lie Asp Gly Asp Asn Ser Thr Val Met lie Leu Gly Asp His Leu Arg 
1160 1165 1170 

gtc aac cga tec gca agt ttg atg ggc gac etc aag gca acg atg ggg 3667 
Val Asn Arg Ser Ala Ser Leu Met Gly Asp Leu Lys Ala Thr Met Gly 
1175 1180 1185 

cca ggc ate etc ggt taatcacatc acactgggat tac 3705 

Pro Gly lie Leu Gly 

1190 



<210> 168 
<211> 1194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Met Ala Arg Leu Ser His Met Ala Lys Gin Ser Ser Phe Val His Leu 
15 10 15 

His Asn His Thr Glu Phe Ser Met Leu Asp Gly Met Ala Lys lie Asp 
20 25 30 

Met Leu Ala Asp Glu Val Lys Ala Gin Gly Met Pro Ala Val Gly lie 
35 40 45 

Thr Asp His Gly Asn Met Tyr Gly Ser Asn Pro Phe Tyr Arg Lys Met 
50 55 60 

Thr Glu Met Gly lie Lys Pro lie lie Gly lie Glu Thr Tyr Met Ala 
65 70 75 80 

Pro Glu Ser Arg Phe Lys Lys Glu Arg Val Arg Trp Gly Glu Pro His 
85 90 95 

Gin Lys Ser Asp Asp Val Ser Gly Ser Gly Ala Tyr Leu His Gin Thr 
100 105 110 

Met Leu Ala Glu Asn Thr Thr Gly Leu Arg Asn Leu Phe Tyr Leu Ser 
115 120 125 

Ser Met Ala Ser Tyr Glu Gly Gin Leu Gly Lys Trp Pro Arg Met Asp 
130 135 140 

Ala Asp lie lie Ala Glu His Ala Glu Gly lie lie Ala Thr Thr Gly 
145 150 155 160 
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Cys Pro Ser Gly 



Glu Ala Leu Glu 
180 

Asn Tyr Phe Leu 
195 

Val Arg Ser Glu 
210 

Leu. Val Thr Asn 
225 

His Glu Ala Met 



Asp Arg Phe Lys 
260 

Gin Met Arg Ala 
275 

Thr Leu Trp lie 
290 

Glu His Ser His 
305 

Thr Pro Thr Thr 



Arg Phe Ser Gly 
340 

Tyr Glu lie Ser 
355 

lie Val Ala Glu 
370 

Gly Pro Gly Arg 
385 

Thr lie Thr Asn 



Phe Leu Asn Pro 
420 

Asp Asp Arg Arg 
435 

Gly Glu Asp Lys 
450 

Lys Gin Ala Leu 
465 

Tyr Gin lie Ala 



Asp Val Gin Thr 
165 

Ala Ala Ala Met 



Glu Leu Met Asp 
200 

Leu Leu Glu lie 
215 

Asp Cys His Tyr 
230 

Leu Cys Val Gin 
245 

Phe Gly Gly Thr 



Leu Trp Asp Asp 
280 

Ala Glu Arg Val 
295 

Asp Arg Met Pro 
310 

Trp Leu His His 
325 

Gin Gin Val Pro 



Val lie Asp Met 
360 

lie lie Lys His 
375 

Gly Ser Ala Ala 
390 

lie Asp Pro Met 
405 

Glu Arg Pro Ser 



Arg Gly Glu Met 
440 

lie Ala Gin Val 
455 

Lys Asp Ser Ala 
470 

Asp Arg Val lie 



Arg Leu Arg Leu 
170 

Trp Gin Asp lie 
185 

His Gly Leu Asp 



Gly Arg Lys Leu 
220 

Val Leu Glu Ser 
235 

Thr Gly Lys Thr 
250 

Gly Tyr Tyr Val 
265 

Met Val Pro Asp 



Gin Ser Tyr Asp 
300 

lie Ala Asp Val 
315 

Glu Val Met Ala 
330 

Glu Asp Tyr lie 
345 

Lys Gly Tyr Pro 



Ala Arg Ser lie 
380 

Gly Ala Leu Val 
395 

Glu His Gly Leu 
410 

Ala Pro Asp lie 
425 

lie Arg Tyr Ala 



lie Thr Phe Gly 
460 

Arg Val Gin Met 
475 

Lys Glu Leu Pro 



Gly Gin Phe Asp 
175 

Tyr Gly Arg Asp 
190 

lie Glu Thr Arg 
205 

Asn Leu Pro Pro 



Gin Ala Gin Ala 
240 

Leu His Asp Glu 
255 

Lys Ser Ala Glu 
270 

Gly Cys Asp Asn 
285 

Glu lie Trp Glu 



Pro Glu Gly Tyr 
320 

Gly Leu Glu Asp 
335 

Glu Arg Ala Glu 
350 

Ser Tyr Phe Leu 
365 

Gly lie Arg Val 



Ala Tyr Ala Leu 
400 

Leu Phe Glu Arg 
415 

Asp lie Asp Phe 
430 

Ala Asp Arg Trp 
445 

Thr Val Lys Thr 



Gly Gin Pro Gly 
480 

Pro Ala lie Met 



ATTORNEY DOCKET NO.: BGI-130CP 



345 



485 490 495 

Ala Lys Asp lie Pro Leu Ser Gly lie Thr Asp Pro Asp His Pro Arg 
500 505 510 

Phe Asn Glu Ala Gly Ala Val Arg Gin Leu lie Glu Thr Asp Pro Asp 
515 520 525 

Val Lys Arg lie Tyr Asp Thr Ala Arg Gly Leu Glu Gly Val Val Arg 
530 535 540 

Gin Ser Gly Val His Ala Cys Ala Val lie Met Ser Ser Val Pro Leu 
545- 550 555 560 

Leu Asp Cys lie Pro Met Trp Lys Arg Pro Ala Asp Gly Ala Leu lie 
565 570 575 

Thr Gly Trp Asp Tyr Pro Ala Cys Glu Ala lie Gly Leu Leu Lys Met 
580 585 590 

Asp Phe Leu Gly Leu Arg Asn Leu Thr Val lie Gly Asp Ala lie Glu 
595 600 605 

Asn lie Lys Ala Asn Arg Asp Gly Glu Val Leu Asp Leu Glu Asn Leu 
610 615 620 

Ala lie Glu Asp Glu Glu Thr Tyr Lys Leu Leu Gly Arg Gly Glu Thr 
625 630 635 640 

Leu Gly Val Phe Gin Leu Asp Gly Gly Gly Met Gin Glu Leu Leu Lys 
645 650 655 

Arg Met Gin Pro Thr Gly Phe Asn Asp lie Val Ala Ala Leu Ala Leu 
660 665 670 

Tyr Arg Pro Gly Pro Met Gly Val Asn Ala His Trp Asp Tyr Ala Asp 
675 680 685 

Arg Lys Asn Gly Arg Lys Pro lie Thr Pro lie His Pro Glu Leu Glu 
690 695 700 

Glu Ala Leu Glu Glu lie Leu Gly Glu Thr Tyr Gly Leu lie Val Tyr 
705 710 715 720 

Gin Glu Gin He Met Arg He Ser Gin Lys Val Ala Asn Tyr Thr Ala 
725 730 735 

Gly Gin Ala Asp Gly Phe Arg Lys Ala Met Gly Lys Lys Lys Pro Glu 
740 745 750 

Val Leu Glu Lys Glu Phe Ala Asn Phe Glu Gly Gly Met Lys Ala Asn 
755 760 765 

Gly Tyr Ser Asp Ala Ala He Lys Thr Leu Trp Asp Thr He Leu Pro 
770 775 780 

Phe Ala Gly Tyr Ala Phe Asn Lys Ser His Ala Ala Gly Tyr Gly Leu 
785 790 795 800 

Val Ser Phe Trp Thr Ala Tyr Leu Lys Ala His Tyr Ala Pro Glu Tyr 
805 810 815 
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Met Ala Ala Leu Leu Thr Ser Val Gly Asp Asn Lys Asp Lys Ser Ala 
820 825 830 

lie Tyr Leu Ser Asp Cys Arg His Leu Gly lie Arg Val Leu Ser Pro 
835 840 845 

Asp lie Asn Glu Ser Ser Leu Asn Phe Leu Pro Val Gly Thr Asp lie 
850 855 860 

Arg Tyr Gly Leu Gly Ala lie Arg Asn Val Gly Ala Glu Val Val Asp 
865 870 875 880 

Ser lie Leu Asp Thr Arg Lys Glu Lys Gly Leu Phe Lys Asp Phe Ser 
885 890 895 

Asp Tyr Leu Asp Lys lie Asp Thr Leu Pro Cys Asn Lys Arg lie Thr 
900 905 910 

Glu Ser Leu lie Lys Gly Gly Ala Phe Asp Ser Leu Gly His Ala Arg 
915 920 925 

Lys Gly Leu Met Leu Val Phe Glu Asp Ala Val Asp Ser Val lie Ala 
930 935 940 

Thr Lys Lys Ala Ala Asp Lys Gly Gin Phe Asp Leu Phe Ala Ala Phe 
945 950 955 960 

Asp Ser Asp Asn Asn Asp Asp Val Ala Ser Phe Phe Gin lie Thr Val 
965 970 975 

Pro Asp Asp Glu Trp Asp Arg Lys His Glu Leu Ala Leu Glu Arg Glu 
980 985 990 

Met Leu Gly Leu Tyr Val Ser Gly His Pro Leu Asp Gly Tyr Glu Asp 
995 1000 1005 

Ala lie Ala Ala Gin Val Asp Thr Ala Leu Thr Thr lie Val Ala Gly 
1010 1015 1020 

Glu Leu Lys His Gly Ala Glu Val Thr Val Gly Gly lie lie Ser Gly 
1025 1030 1035 1040 

Val Asp Arg Arg Phe Ser Lys Lys Asp Gly Ser Pro Trp Ala lie Val 
1045 1050 1055 

Thr lie Glu Asp His Asn Gly Ala Ser Val Glu Leu Leu Val Phe Asn 
1060 1065 1070 

Lys Val Tyr Ser lie Val Gly Ser Met lie Val Glu Asp Asn lie lie 
1075 1080 1085 

Leu Ala Lys Ala His lie Ser lie Arg Asp Asp Arg Met Ser Leu Phe 
1090 1095 1100 

Cys Asp Asp Leu Arg Val Pro Glu Leu Gly Pro Gly Asn Gly Gin Gly 
1105 1110 1115 1120 



Leu Pro Leu Arg Leu Ser Met Arg Thr Asp Gin Cys Thr Met Ser Asn 
1125 1130 1135 
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lie Ala Lys Leu Lys Gin Val Leu Val Asp Asn Lys Gly Glu Ser Asp 
1140 1145 1150 

Val Tyr Leu Asn Leu lie Asp Gly Asp Asn Ser Thr Val Met lie Leu 
1155 1160 1165 

Gly Asp His Leu Arg Val Asn Arg Ser Ala Ser Leu Met Gly Asp Leu 
1170 1175 1180 

Lys Ala Thr Met Gly Pro Gly lie Leu Gly 
1185 1190 



<210> 169 
<211> 1524 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1501) 
<223> RXA01238 

<400> 169 

ccacgtccag aatcttcttg aattccccgg cgcgcttaaa tgatgtccac cccacctagt 60 

agggtggtgt ccattgattc agatcgaaag gaccacacct .gtg ate gcg get tac 115 

Val lie Ala Ala Tyr 

1 5 

ggc gca tec ate tct ttg gat gat tec acc etc ace ate tct tat tec 163 

Gly Ala Ser lie Ser Leu Asp Asp Ser Thr Leu Thr lie Ser Tyr Ser 
10 15 20 

cct ctt ctt get get ctt tct aag tec age gca caa teg gaa teg gtt 211 
Pro Leu Leu Ala Ala Leu Ser Lys Ser Ser Ala Gin Ser Glu Ser Val 
• 25 30 35 

gat ctg aca cag gtc tct gga gta tct gtg cag gat ccc act get ttt 259 
Asp Leu Thr Gin Val Ser Gly Val Ser Val Gin Asp Pro Thr Ala Phe 
40 45 50 

act cac ggc ttt tta aac ctg gag ggc gtg gat aaa tec ate gee ttt 307 
Thr His Gly Phe Leu Asn Leu Glu Gly Val Asp Lys Ser lie Ala Phe 
55 60 65 

gee cca aat agt teg gca gat tta get gcg ctg gca get gat att gat 355 
Ala Pro Asn Ser Ser Ala Asp Leu Ala Ala Leu Ala Ala Asp lie Asp 
70 75 80 85 

get gtg ttg aag ggt gaa aag cca cag cac ctg ggt ggc gga gec cca 403 
Ala Val Leu Lys Gly Glu Lys Pro Gin His Leu Gly Gly Gly Ala Pro 
90 95 100 

gta gtg cct tea get cca tct act gtt get ggt ctg aat ttc gtg ggc 451 
Val Val Pro Ser Ala Pro Ser Thr Val Ala Gly Leu Asn Phe Val Gly 
105 110 115 



ttt gac gta gag acg gee aat gat gat tgg ggt tec ate tgc cag att 
Phe Asp Val Glu Thr Ala Asn Asp Asp Trp Gly Ser lie Cys Gin lie 
120 125 130 



499 
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883 



ggt ttg gtc aag tac gtc gat ggt gtg gag gaa tct teg gag tea tgg 547 

Gly Leu Val Lys Tyr Val Asp Gly Val Glu Glu Ser Ser Glu Ser Trp 

135 140 145 

ttg tgt act cct cct gag age ctg aat ttc ttc aat gag ate aac att 595 

Leu Cys Thr Pro Pro Glu Ser Leu Asn Phe Phe Asn Glu lie Asn lie 

150 155 160 165 

ggt att cac ggc ate ace cca gag atg gtt get gat cag cct cgt ttt 643 

Gly lie His Gly lie Thr Pro Glu Met Val Ala Asp Gin Pro Arg Phe 

170 175 180 

gca gac ctt gtg ccc aag atg gtg gag ttc gtt ggg gat ttg ccg ttg 

Ala Asp Leu Val Pro Lys Met Val Glu Phe Val Gly Asp Leu Pro Leu 

185 190 195 

gtt get cac aat gcg cag ttt gat ttc ace gca ttg teg cgc gcg tgt 739 

Val Ala His Asn Ala Gin Phe Asp Phe Thr Ala Leu Ser Arg Ala Cys 

200 205 210 

get gec tea ggg ate gat gtc cca gag atg att tat ggc tgc teg ttg 787 

Ala Ala Ser ^Gly lie Asp Val Pro Glu Met lie Tyr Gly Cys Ser Leu 

215 220 225 

acg ttg gca cgc aat gag aag ctg cag gtg gaa aac cat aag ctt cca 835 

Thr Leu Ala Arg Asn Glu Lys Leu Gin Val Glu Asn His Lys Leu Pro 

230 235 240 245 

acg gtg get agt cat tta ggg ttt gag ctg aaa aac cac cac gat get 

Thr Val Ala Ser His Leu Gly Phe Glu Leu Lys Asn His His Asp Ala 

250 255 260 

get gaa gat get cgc gcg tgt get gcg att ace att gcg ttg gca aag 931 

Ala Glu Asp Ala Arg Ala Cys Ala Ala lie Thr He Ala Leu Ala Lys 

265 270 275 

cgc cac age ttt gag ggc age ttt gtg gat ttc gtt cac age cgt ggt 979 

Arg His Ser Phe Glu Gly Ser Phe Val Asp Phe Val His Ser Arg Gly 

280 285 290 

ttc ace atg gga ace gtg gat aac gee egg gtg tat ccg gtg ctg aag 1027 

Phe Thr Met Gly Thr Val Asp Asn Ala Arg Val Tyr Pro Val Leu Lys 

295 300 305 

gat cgt tct gga get aac gtt gcg ttg cag cgt cga aac ttt ggt ttg 1075 

Asp Arg Ser Gly Ala Asn Val Ala Leu Gin Arg Arg Asn Phe Gly Leu 

310 315 320 325 

gat gca ggc aag ace gaa gtc ccc gtg cag cca get gtt gat cca gcg 1123 

Asp Ala Gly Lys Thr Glu Val Pro Val Gin Pro Ala Val Asp Pro Ala 

330 335 340 

tgg gaa acc ccg aag gcg gag cca aaa aag caa tct ggc cgc cgt gca 1171 

Trp Glu Thr Pro Lys Ala Glu Pro Lys Lys Gin Ser Gly Arg Arg Ala 

345 350 355 

ccg tgg gac aag gtg get acc cct gag gtc att cca gat ccc aat ccc 1219 

Pro Trp Asp Lys Val Ala Thr Pro Glu Val He Pro Asp Pro Asn Pro 

360 365 370 
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gat get gat ccg teg age att etc tat ggc cag aat gtg acc ttg act 1267 
Asp Ala Asp Pro Ser Ser lie Leu Tyr Gly Gin Asn Val Thr Leu Thr 
375 380 385 

ggt gat ttc gag cca tat gaa aag ggt gcg ctg tgg cag egg ate get 1315 
Gly Asp Phe Glu Pro Tyr Glu Lys Gly Ala Leu Trp Gin Arg lie Ala 
390 395 400 405 

gat caa ggt gcg ctg ate ggt aag aac gtg act aag aag acc acc att 1363 
Asp Gin Gly Ala Leu lie Gly Lys Asn Val Thr Lys Lys Thr Thr lie 
410 415 420 

ttg. gtt get ggc ccg tgg gca acg att acc agt aag caa aaa cgt get 1411 
Leu Val Ala Gly Pro Trp Ala Thr lie Thr Ser Lys Gin Lys Arg Ala 
425 ' 430 435 

gag gag ttg aaa gaa aaa gga cag gac ate cag ate tgg gat gaa aag 1459 
Glu Glu Leu Lys Glu Lys Gly Gin Asp lie Gin lie Trp Asp Glu Lys 
440 445 450 

cag ctg ttt acg get ctg ggg tta gat gaa cag ccc ccg ttt 1501 
Gin Leu Phe Thr Ala Leu Gly Leu Asp Glu Gin Pro Pro Phe 
455 460 465 

taaaagaatt ttctaaaact egg 1524 



<210> 170 
<211> 467 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Val lie Ala Ala Tyr Gly Ala Ser lie Ser Leu Asp Asp Ser Thr Leu 
15 10 15 

Thr lie Ser Tyr Ser Pro Leu Leu Ala Ala Leu Ser Lys Ser Ser Ala 
20 25 30 

Gin Ser Glu Ser Val Asp Leu Thr Gin Val Ser Gly Val Ser Val Gin 
35 40 45 

Asp Pro Thr Ala Phe Thr His Gly Phe Leu Asn Leu Glu Gly Val Asp 
50 55 60 

Lys Ser lie Ala Phe Ala Pro Asn Ser Ser Ala Asp Leu Ala Ala Leu 
65 70 75 80 

Ala Ala Asp lie Asp Ala Val Leu Lys Gly Glu Lys Pro Gin His Leu 
85 90 95 

Gly Gly Gly Ala Pro Val Val Pro Ser Ala Pro Ser Thr Val Ala Gly 
100 105 110 

Leu Asn Phe Val Gly Phe Asp Val Glu Thr Ala Asn Asp Asp Trp Gly 
115 120 125 

Ser lie Cys Gin lie Gly Leu Val Lys Tyr Val Asp Gly Val Glu Glu 
130 135 140 



•Ser Ser Glu Ser Trp Leu Cys Thr Pro Pro Glu Ser Leu Asn Phe Phe 
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145 150 155 160 

Asn Glu lie Asn lie Gly lie His Gly lie Thr Pro Glu Met Val Ala 
165 170 175 

Asp Gin Pro Arg Phe Ala Asp Leu Val Pro Lys Met Val Glu Phe Val 
180 185 190 

Gly Asp Leu Pro Leu Val Ala His Asn Ala Gin Phe Asp Phe Thr Ala 
195 200 205 

Leu Ser Arg Ala Cys Ala Ala Ser Gly lie Asp Val Pro Glu Met lie 
. 210 215 220 

Tyr Gly Cys Ser Leu Thr Leu Ala Arg Asn Glu Lys Leu Gin Val Glu 
225 230 235 240 

Asn His Lys Leu Pro Thr Val Ala Ser His Leu Gly Phe Glu Leu Lys 
245 250 255 

Asn His His Asp Ala Ala Glu Asp Ala Arg Ala Cys Ala Ala lie Thr 
260 265 270 

lie Ala Leu Ala Lys Arg His Ser Phe Glu Gly Ser Phe Val Asp Phe 
275 280 285 

Val His Ser Arg Gly Phe Thr Met Gly Thr Val Asp Asn Ala Arg Val 
290 295 300 

Tyr Pro Val Leu Lys Asp Arg Ser Gly Ala Asn Val Ala Leu Gin Arg 
305 310 315 320 

Arg Asn Phe Gly Leu Asp Ala Gly Lys Thr Glu Val Pro Val Gin Pro 
325 330 335 

Ala Val Asp Pro Ala Trp Glu Thr Pro Lys Ala Glu Pro Lys Lys Gin 
340 345 350 

Ser Gly Arg Arg Ala Pro Trp Asp Lys Val Ala Thr Pro Glu Val lie 
355 360 365 

Pro Asp Pro Asn Pro Asp Ala Asp . Pro Ser Ser lie Leu Tyr Gly Gin 
370 375 380 

Asn Val Thr Leu Thr Gly Asp Phe Glu Pro Tyr Glu Lys Gly Ala Leu 
385 390 395 400 

Trp' Gin Arg lie Ala Asp Gin Gly Ala Leu lie Gly Lys Asn Val Thr 
405 410 415 

Lys Lys Thr Thr lie Leu Val Ala Gly Pro Trp Ala Thr lie Thr Ser 
420 425 430 

Lys Gin Lys Arg Ala Glu Glu Leu Lys Glu Lys Gly Gin Asp lie Gin 
435 440 445 

lie Trp Asp Glu Lys Gin Leu Phe Thr Ala Leu Gly Leu Asp Glu Gin 
450 455 460 

Pro Pro Phe 
465 
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<210> 171 

<211> 2787 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2764) 
<223> RXN00407 

<400> 171 

ttgtgtaaaa atccggaagg ctacaaaaag ctcagtcacc tgatcagtga cgcgaaaatg 60 

gcacgggaga aaaggggaag ttcgctatcc gccgctgcca atg gtt get gaa cat 115 

Met Val Ala Glu His 
1 5 

get gca ggg gat tgg gtg gtc ctt gca ggt ttt cag tgg ttg gac aaa 163 
Ala Ala Gly Asp Trp Val Val Leu Ala Gly Phe Gin Trp Leu Asp Lys 
10 15 20 

ate gac tat gtg ate gat tgc ttt aaa ccg gaa aat att gtg ctg gaa 211 
lie Asp Tyr Val lie Asp Cys Phe Lys Pro Glu Asn lie Val Leu Glu 
25 30 35 

ttc ggt tea ace atg aca ccg gaa gac gec gac cgc aat gaa tac etc 259 
Phe Gly Ser Thr Met Thr Pro Glu Asp Ala Asp Arg Asn Glu Tyr Leu 
40 45 50 

aga aga acg caa gec aaa ttc cag ctt cga ggc ate eta age acc aac 307 
Arg Arg Thr Gin Ala Lys Phe Gin Leu Arg Gly lie Leu Ser Thr Asn 
55 60 65 

cca gaa tec get gec egg ggg age gtg egg ctt gec ggc gee aag cag 355 
Pro Glu Ser Ala Ala Arg Gly Ser Val Arg Leu Ala Gly Ala Lys Gin 
70 75 80 85 

gca eta gee cgc aag atg ccg ctt gec gac gec gaa age gag eta cat 403 
Ala Leu Ala Arg Lys Met Pro Leu Ala Asp Ala Glu Ser Glu Leu His 
90 95 100 

ccc atg ggc act acc tgg atg cgc age ggg gat aca ttg tta aaa gca 451 
Pro Met Gly Thr Thr Trp Met Arg Ser Gly Asp Thr Leu Leu Lys Ala 
105 110 115 

cac cct gat tac gcg gat etc att gca acc acg gtg gaa tta get get 4 99 
His Pro Asp Tyr Ala Asp Leu lie Ala Thr Thr Val Glu Leu Ala Ala 
120 125 130 

gaa tgt get ttc acc eta gat ttg gtg gec ccg aat ctg ccc aag tgg 54 7 
Glu Cys Ala Phe Thr Leu Asp Leu Val Ala Pro Asn Leu Pro Lys Trp 
135 140 145 

gat acc cct ggt gaa cac acg gaa atg tec tgg ctt gcg cac ctg gtt 595 
Asp Thr Pro Gly Glu His Thr Glu Met Ser Trp Leu Ala His Leu Val 
150 155 160 165 

tec act egg att gat acc cgc tat gtg ggg cgc tec gca gac ate aaa 643 
Ser Thr Arg lie Asp Thr Arg Tyr Val Gly Arg Ser Ala Asp lie Lys 
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170 175 180 

gca cga get gec aca caa att gac tat gaa tta ggc gtt att gaa aag 691 

Ala Arg Ala Ala Thr Gin lie Asp Tyr Glu Leu Gly Val lie Glu Lys 

185 190 195 

ctg ggt ttt cca ggc tat ttc etc gtc gtt aat gat ctg gtg gag ttt 739 

Leu Gly Phe Pro Gly Tyr Phe Leu Val Val Asn Asp Leu Val Glu Phe 
200 205 210 

tgt cgc gat tec aat att ttg tgc caa ggc aga ggt tec gcg gcg aac 787 

Cys Arg Asp Ser Asn lie Leu Cys Gin Gly Arg Gly Ser Ala Ala Asn 
215 220 225 

teg gcg gtg tgc ttt gtc eta ggc ate acc aac gcg gag ccg ate tct 835 

Ser Ala Val Cys Phe Val Leu Gly He Thr Asn Ala Glu Pro He Ser 

230 235 240 245 

get gga ttg ttg ttt gaa egg ttt tta tct cct gac egg gat ggt cca 883 

Ala Gly Leu Leu Phe Glu Arg Phe Leu Ser Pro Asp Arg Asp Gly Pro 

250 . 255 260 

cca gat att gac att gat att gaa tec ggc agg cgc gaa gaa gta ate 931 

Pro Asp He Asp He Asp He Glu Ser Gly Arg Arg Glu Glu Val He 

265 270 275 

caa tac gtg tat gaa aaa tac gga agg gat aac gca get caa gta gee 979 

Gin Tyr Val Tyr Glu Lys Tyr Gly Arg Asp Asn Ala Ala Gin Val Ala 
280 285 290 

aat gtc att acc tac cga aca aaa ggc gcg atg cgt gat get gec cgt 1027 

Asn Val He Thr Tyr Arg Thr Lys Gly Ala Met Arg Asp Ala Ala Arg 
295 300 305 

gca ctg ggt tac ccg caa ggt get gec gat gec tgg get aaa gga acc 1075 

Ala Leu Gly Tyr Pro Gin Gly Ala Ala Asp Ala Trp Ala Lys Gly Thr 

310 315 320 325 

teg gaa cca ccc gat gat gtg ctg gaa tta get gcg caa ttt aaa ggg 1123 

Ser Glu Pro Pro Asp Asp Val Leu Glu Leu Ala Ala Gin Phe Lys Gly 

330 335 340 

caa cca egg cat ttg ggt att cac tec ggt ggc atg gtc att tgc gat 1171 

Gin Pro Arg His Leu Gly He His Ser Gly Gly Met Val He Cys Asp 

345 350 355 

cgc ccc ate gec gat gtg gtg cca gtg gaa tgg get egg atg gat aac 1219 

Arg Pro He Ala Asp Val Val Pro Val Glu Trp Ala Arg Met Asp Asn 
360 365 370 

cgc teg gtt gtg caa tgg gat aaa gat gac tgt gee acg gca ggc ttg 1267 

Arg Ser Val Val Gin Trp Asp Lys Asp Asp Cys Ala Thr Ala Gly Leu 
375 380 385 

gtc aaa ttc gac ctt ttg gga ttg ggc atg ttg gaa gee ate cat cac 1315 

Val Lys Phe Asp Leu Leu Gly Leu Gly Met Leu Glu Ala He His His 

390 395 400 405 



atg ctg gat ctg gtg gca gaa cac cga ggt aaa aag ate aat ttg tgg 
Met Leu Asp Leu Val Ala Glu His Arg Gly Lys Lys He Asn Leu Trp 
410 415 420 



1363 
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gaa eta gat ctg gcg gaa ccg gag gtc tat gac atg ttg tgc aag gca 1411 

Glu Leu Asp Leu Ala Glu Pro Glu Val Tyr Asp Met Leu Cys Lys Ala 
425 430 435 

gat gec gtg ggt gtg ttc cag gtg gaa tea cgt gcg cag tta tec acg 1459 

Asp Ala Val Gly Val Phe Gin Val Glu Ser Arg Ala Gin Leu Ser Thr 
. 440 445 450 

ctg cct cga etc aag ccc cgc acc ttc ttt gac ctg gtc gtg gag gta 1507 

Leu Pro Arg Leu Lys Pro Arg Thr Phe Phe Asp Leu Val Val Glu Val 
455 460 465 

get ctg att cgt cca ggt ccc ate caa ggc gga teg gtg cac ccg tat 1555 

Ala Leu lie Arg Pro Gly Pro lie Gin Gly Gly Ser Val His Pro Tyr 

470 475 480 485 

ttg egg cgc cgt get ggt gaa gag gee ate act tat gac cac ccc gtg 1603 

Leu Arg Arg Arg Ala Gly Glu Glu Ala lie Thr Tyr Asp His Pro Val 
490 495 500 

ttg gaa aag tct ttg ggt aaa 'acc tta gga ate cca ctg ttt cag gaa 1651 

Leu Glu Lys Ser Leu Gly Lys Thr Leu Gly lie Pro Leu Phe Gin Glu 
505 510 515 

cag etc atg cag gta get gtt gat get gca ggt ttt agt ggt ggg gaa 1699 

Gin Leu Met Gin Val Ala Val Asp Ala Ala Gly Phe Ser Gly Gly Glu 
520 525 530 

gcg gat tec ttg cgc aga gcg atg ggg teg aaa cgc tea cct gaa cgc 1747 

Ala Asp Ser Leu Arg Arg Ala Met Gly Ser Lys Arg Ser Pro Glu Arg 
535 540 545 

atg get gcg ttg cgc teg egg ttt ttc caa ggg ctg aaa gat acc aat 1795 

Met Ala Ala Leu Arg Ser Arg Phe Phe Gin Gly Leu Lys Asp Thr Asn 

550 555 560 565 

ggg att gtg ggg gag acc gee gag aaa ctg tgg aac aaa att gtg gee 1843 

Gly lie Val Gly Glu Thr Ala Glu Lys Leu Trp Asn Lys lie Val Ala 
570 575 580 

ttt get gee tac ggt ttt ccg gaa teg cat teg cag teg ttt gcg tec 1891 

Phe Ala Ala Tyr Gly Phe Pro Glu Ser His Ser Gin Ser Phe Ala Ser 
585 590 595 

ttg gtg tat ttc tec gcg tgg ttt aaa tac cac tac ccg get gaa ttc 1939 

Leu Val Tyr Phe Ser Ala Trp Phe Lys Tyr His Tyr Pro Ala Glu Phe 
600 605 610 

tgc gtg gga tta ttg egg gca caa ccc atg ggt ttc tat tea cca cag 1987 

Cys Val gly Leu Leu Arg Ala Gin Pro Met Gly Phe Tyr Ser Pro Gin 
615 *° 620 625 

tct ttg ate agt gat gee aga cgc cac ggc gtg agt ate ctg ccg ate 2035 

Ser Leu lie Ser Asp Ala Arg Arg His Gly Val Ser lie Leu Pro lie 

630 635 640 645 



acg gtc aat gat tec ggt gtg gag gee gat get ccg aat ggt gcg att 
Thr Val Asn Asp Ser Gly Val Glu Ala Asp Ala Pro Asn Gly Ala lie 
650 655 660 



2083 
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cga ttg ggg etc aac ctg gtg aaa ggc ctt ggc cac gat gec gcg caa 2131 
Arg Leu Gly Leu Asn Leu Val Lys Gly Leu Gly His Asp Ala Ala Gin 
665 670 675 

aga ata gag gac aac gec ccg ttt gat tec att ccg gat tta teg cgc 2179 
Arg lie Glu Asp Asn Ala Pro Phe Asp Ser lie Pro Asp Leu Ser Arg 
680 685 690 

egg get gat ctt aat gtt get caa gtt gag gca ttg gcg cga gcg gga' 2227 
Arg Ala Asp Leu Asn Val Ala Gin Val Glu Ala Leu Ala Arg Ala Gly 
695 700 705 

gcg. gtg gac tgc ttg ggg gtc gga cgt cga caa gca tta tgg caa gcg 2275 
Ala Val Asp Cys Leu Gly Val Gly Arg Arg Gin Ala Leu Trp Gin Ala 
710 715 720 725 

ggc gtc gca gcg acc gaa aaa cct gga atg ctg cct ggc ctt teg gtg 2323 
Gly Val Ala Ala Thr Glu Lys Pro Gly Met Leu Pro Gly Leu Ser Val 
730 735 740 

att gaa get ccg gcg ttg ccg ggg atg age gec ttt gag ctg atg gcg 2371 
lie Glu Ala Pro Ala Leu Pro Gly Met Ser Ala Phe Glu Leu Met Ala 
745 750 755 

acc aat att tec gee acg gga gtc acc gcg gat tat cag ccg atg gcg 2419 
Thr Asn lie Ser Ala Thr Gly Val Thr Ala Asp Tyr Gin Pro Met Ala 
760 765 770 

ttg att egg gag egg atg gag gag ctg ggg ate gtg ccg gcg gat egg 24 67 
Leu lie Arg Glu Arg Met Glu Glu Leu Gly lie Val Pro Ala Asp Arg 
775 780 785 

eta ttg gag gtg gaa gat ggc acg egg ctg egg ate get ggc att gtc 2515 
Leu Leu Glu Val Glu Asp Gly Thr Arg Leu Arg He Ala Gly He Val 
790 795 800 805 

acg cac egg cag cgc ccg caa act gcg teg ggg ctg aca ttt tta ggg 2563 
Thr His Arg Gin Arg Pro Gin Thr Ala Ser Gly Leu Thr Phe Leu Gly 
810 815 820 

atg gag gat gag acc ggg ctg atg aat gtg atg gtg tec gtt ggg ttg 2611 
Met Glu Asp Glu Thr Gly Leu Met Asn Val Met Val Ser Val Gly Leu 
825 830 835 

tgg cag egg cag cgc gtg ctg gee aga aat gee aag gcg ttg att att 2659 
Trp Gin Arg Gin Arg Val Leu Ala Arg Asn Ala Lys Ala Leu He He 
840 845 850 

cga ggg att gtg cag aat gcg caa ggg gtg gcg aca gtt gtc get gac 2707 
Arg Gly He Val Gin Asn Ala Gin Gly Val Ala Thr Val Val Ala Asp 
855 860 865 

egg ttg gaa ccg ttg gac atg ggg gag ttt etc age cgt ggc tea cga 2755 
Arg Leu Glu Pro Leu Asp Met Gly Glu. Phe Leu Ser Arg Gly Ser Arg 
870 875 880 885 



gat ttt cga taatttggca aagtggacat tat 
Asp Phe Arg 



2787 
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<210> 172 
<211> 888 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Met Val Ala Glu His Ala Ala Gly Asp Trp Val Val Leu Ala Gly Phe 
15 10 15 

Gin Trp Leu Asp Lys lie Asp Tyr Val lie Asp Cys Phe Lys Pro Glu 
20 25 30 

Asn. lie Val Leu Glu Phe Gly Ser Thr Met Thr Pro Glu Asp Ala Asp 
35 40 45 

Arg Asn Glu Tyr Leu Arg Arg Thr Gin Ala Lys Phe Gin Leu Arg Gly 
50 55 60 

lie Leu Ser Thr Asn Pro Glu Ser Ala Ala Arg Gly Ser Val Arg Leu 
65 70 75 80 

Ala Gly Ala Lys Gin Ala Leu Ala Arg Lys Met Pro Leu Ala Asp Ala 
85 90 95 

Glu Ser Glu Leu His Pro Met Gly Thr Thr Trp Met Arg Ser Gly Asp 
100 105 110 

Thr Leu Leu Lys Ala His Pro Asp Tyr Ala Asp Leu lie Ala Thr Thr 
115 120 125 

Val Glu Leu Ala Ala Glu Cys Ala Phe Thr Leu Asp Leu Val Ala Pro 
130 135 140 

Asn Leu Pro Lys Trp Asp Thr Pro Gly Glu His Thr Glu Met Ser Trp 
145 150 155 160 

Leu Ala His Leu Val Ser Thr Arg lie Asp Thr Arg Tyr Val Gly Arg 
165 170 175 

Ser Ala Asp lie Lys Ala Arg Ala Ala Thr Gin lie Asp Tyr Glu Leu 
180 185 190 

Gly Val lie Glu Lys Leu Gly Phe Pro Gly Tyr Phe Leu Val Val Asn 
195 200 205 

Asp Leu Val Glu Phe Cys Arg Asp Ser Asn lie Leu Cys Gin Gly Arg 
210 215 220 

Gly Ser Ala Ala Asn Ser Ala Val Cys Phe Val Leu Gly lie Thr Asn 
225 230 ' 235 240 

Ala Glu Pro lie Ser Ala Gly Leu Leu Phe Glu Arg Phe Leu Ser Pro 
245 250 255 

Asp Arg Asp Gly Pro Pro Asp lie Asp lie Asp lie Glu Ser Gly Arg 
260 265 270 

Arg Glu Glu Val lie Gin Tyr Val Tyr Glu Lys Tyr Gly Arg Asp Asn 
275 280 285 

Ala Ala Gin Val Ala Asn Val lie Thr Tyr Arg Thr Lys Gly Ala Met 
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290 



295 



300 



Arg Asp Ala Ala Arg Ala Leu Gly Tyr Pro Gin Gly Ala Ala Asp Ala 
305 310 315 320 

Trp Ala Lys Gly Thr Ser Glu Pro Pro Asp Asp Val Leu Glu Leu Ala 
325 330 335 

Ala Gin Phe Lys Gly Gin Pro Arg His Leu Gly lie His Ser Gly Gly 
340 345 350 

Met Val lie Cys Asp Arg Pro lie Ala Asp Val Val Pro Val Glu Trp 
355 360 365 

Ala Arg Met Asp Asn Arg Ser Val Val Gin Trp Asp Lys Asp Asp Cys 
370 375 380 

Ala Thr Ala Gly Leu Val Lys Phe Asp Leu Leu Gly Leu Gly Met Leu 
385 390 395 400 

Glu Ala lie His His Met Leu Asp Leu Val Ala Glu His Arg Gly Lys 
405 410 415 

Lys lie Asn Leu Trp Glu Leu Asp Leu Ala Glu Pro Glu Val Tyr Asp 
420 425 430 

Met Leu Cys Lys Ala Asp Ala Val Gly Val Phe Gin Val Glu Ser Arg 
435 440 445 

Ala Gin Leu Ser Thr Leu Pro Arg Leu Lys Pro Arg Thr Phe Phe Asp 
450 455 460 

Leu Val Val Glu Val Ala Leu lie Arg Pro Gly Pro lie Gin Gly Gly 
465 470 475 480 

Ser Val His Pro Tyr Leu Arg Arg Arg Ala Gly Glu Glu Ala lie Thr 



Tyr Asp His Pro Val Leu Glu Lys Ser Leu Gly Lys Thr Leu Gly lie 
500 505 510 

Pro Leu Phe Gin Glu Gin Leu Met Gin Val Ala Val Asp Ala Ala Gly 
515 520 525 

Phe Ser Gly Gly Glu Ala Asp Ser Leu Arg Arg Ala Met Gly Ser Lys 
530 535 540 

Arg Ser Pro Glu Arg Met Ala Ala Leu Arg Ser Arg Phe Phe Gin Gly 
545 550 555 560 

Leu Lys Asp Thr Asn Gly lie Val Gly Glu Thr Ala Glu Lys Leu Trp 
565 570 575 

Asn Lys lie Val Ala Phe Ala Ala Tyr Gly Phe Pro Glu Ser His Ser 
580 585 590 

Gin Ser Phe Ala Ser Leu Val Tyr Phe Ser Ala Trp Phe Lys Tyr His 
595 600 605 

Tyr Pro Ala Glu Phe Cys Val Gly Leu Leu Arg Ala Gin Pro Met Gly 
610 615 620 



485 



490 



495 
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Phe Tyr Ser Pro Gin Ser Leu lie Ser Asp Ala Arg Arg His Gly Val 
625 630 635 640 

Ser Tie Leu Pro lie Thr Val Asn Asp Ser Gly Val Glu Ala Asp Ala 
645 650 655 

Pro Asn Gly Ala lie Arg Leu Gly Leu Asn Leu Val Lys Gly Leu Gly 
660 665 670 

His Asp Ala Ala Gin Arg lie Glu Asp Asn Ala Pro Phe Asp Ser lie 
675 680 685 

Pro Asp Leu Ser Arg Arg Ala Asp Leu Asn Val Ala Gin Val Glu Ala 
690 695 700 

Leu Ala Arg Ala Gly Ala Val Asp Cys Leu Gly Val Gly Arg Arg Gin 
705 710 715 720 

Ala Leu Trp Gin Ala Gly Val Ala Ala Thr Glu Lys Pro Gly Met Leu 
725 730 735 

Pro Gly Leu Ser Val lie Glu Ala Pro Ala Leu Pro Gly Met Ser Ala 
740 745 750 

Phe Glu Leu Met Ala Thr Asn lie Ser Ala Thr Gly Val Thr Ala Asp 
755 760 765 

Tyr Gin Pro Met Ala Leu lie Arg Glu Arg Met Glu Glu Leu Gly lie 
770 775 780 

Val Pro Ala Asp Arg Leu Leu Glu Val Glu Asp Gly Thr Arg Leu Arg 
785 790 795 800 

lie Ala Gly lie Val Thr His Arg Gin Arg Pro Gin Thr Ala Ser Gly 
805 810 815 

Leu Thr Phe Leu Gly Met Glu Asp Glu Thr Gly Leu Met Asn Val Met 
820 825 830 

Val Ser Val Gly Leu Trp Gin Arg Gin Arg Val Leu Ala Arg Asn Ala 
835 840 845 

Lys Ala Leu lie lie Arg Gly lie Val Gin Asn Ala Gin Gly Val Ala 
850 855 860 

Thr Val Val Ala Asp Arg Leu Glu Pro Leu Asp Met Gly Glu Phe Leu 
865' 870 875 880 

Ser Arg Gly Ser Arg Asp Phe Arg 
885 



<210> 173 
<211> 599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (576) 
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<223> FRXA00407 
<400> 173 

ctt aat gtt get caa gtt gag gca ttg gcg cga gcg gga gcg gtg gac 48 
Leu Asn Val Ala Gin Val Glu Ala Leu Ala Arg Ala Gly Ala Val Asp 
1 5 10 15 

tgc ttg ggg gtc gga cgt cga caa gca tta tgg caa gcg ggc g'tc gca 96 
Cys Leu Gly Val Gly Arg Arg Gin Ala Leu Trp Gin Ala Gly Val Ala 
20 25 30 

gcg acc gaa aaa cct gga atg ctg cct ggc ctt teg gtg att gaa get 14 4 
Ala. Thr Glu Lys Pro Gly Met Leu Pro Gly Leu Ser Val lie Glu Ala 
35 40 45 

ccg gcg ttg ccg ggg atg age gec ttt gag ctg atg gcg acc aat att 192 
Pro Ala Leu Pro Gly Met Ser Ala Phe Glu Leu Met Ala Thr Asn lie 
50 55 60 

tec gee acg gga gtc acc gcg gat tat cag ccg atg gcg ttg att egg 240 
Ser Ala Thr Gly Val Thr Ala Asp Tyr Gin Pro Met Ala Leu lie Arg 
65 70 75 80 

gag egg atg gag gag ctg ggg ate gtg ccg gcg gat egg eta ttg gag 288 
Glu Arg Met Glu Glu Leu Gly lie Val Pro Ala Asp Arg Leu Leu Glu 
85 90 95 

gtg gaa gat ggc acg egg ctg egg ate get ggc att gtc acg cac egg 336 
Val Glu Asp Gly Thr Arg Leu Arg lie Ala Gly lie Val Thr His Arg 
100 105 110 

cag cgc ccg caa act gcg teg ggg ctg aca ttt tta ggg atg gag gat 384 
Gin Arg Pro Gin Thr Ala Ser Gly Leu Thr Phe Leu Gly Met Glu Asp 
115 120 125 

gag acc ggg ctg atg aat gtg atg gtg tec gtt ggg ttg tgg cag egg 4 32 
Glu Thr Gly Leu Met Asn Val Met Val Ser Val Gly Leu Trp Gin Arg 
130 135 140 

cag cgc gtg ctg gee aga aat gec aag gcg ttg att att cga ggg att 480 
Gin Arg Val Leu Ala Arg Asn Ala Lys Ala Leu lie lie Arg Gly lie 
145 150 155 160 

gtg cag aat gcg caa ggg gtg gcg aca gtt gtc get gac egg ttg gaa 528 
Val Gin Asn Ala Gin Gly Val Ala Thr Val Val Ala Asp Arg Leu Glu 
165 170 175 

ccg' ttg gac atg ggg gag ttt etc age cgt ggc tea cga gat ttt cga 576 
Pro Leu Asp Met Gly Glu Phe Leu Ser Arg Gly Ser Arg Asp Phe Arg 
180 185 190 

taatttggca aagtggacat tat 599 



<210> 174 
<211> 192 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 174 

Leu Asn Val Ala Gin Val Glu Ala Leu Ala Arg Ala Gly Ala Val Asp 
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10 



15 



Cys Leu Gly Val Gly Arg Arg Gin Ala 
20 25 



Leu Trp Gin Ala Gly Val Ala 
30 



Ala Thr Glu Lys Pro Gly Met Leu Pro 
35 40 



Gly Leu Ser Val lie Glu Ala 
45 



Pro Ala Leu Pro Gly Met Ser 
50 55 



Ala Phe Glu Leu Met Ala Thr Asn lie 
60 



Ser Ala Thr Gly Val Thr Ala Asp Tyr 
65. 70 



Gin Pro Met Ala Leu lie Arg 
75 80 



Glu Arg Met Glu Glu Leu Gly 
85 



lie Val Pro Ala Asp Arg Leu Leu Glu 
90 95 



Val Glu Asp Gly Thr Arg Leu Arg lie 
100 105 



Ala Gly lie Val Thr His Arg 
110 



Gin Arg Pro Gin Thr Ala Ser Gly Leu 
115 120 



Thr Phe Leu Gly Met Glu Asp 
125 



Glu Thr Gly Leu Met Asn Val 
130 135 



Met Val Ser Val Gly Leu Trp Gin Arg 
140 



Gin Arg Val Leu Ala Arg Asn 
145 150 



Ala Lys Ala Leu lie lie Arg Gly lie 
155 160 



Val Gin Asn Ala Gin Gly Val Ala Thr 
165 



Val Val Ala Asp Arg Leu Glu 
170 175 



Pro Leu Asp Met Gly Glu Phe Leu Ser 
180 185 



Arg Gly Ser Arg Asp Phe Arg 
190 



<210> 175 
<211> 2062 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2062) 
<223> FRXA00415 

<400> 175 

tgtgtaaaaa tccggaaggc tacaaaaagc tcagtcacct gatcagtgac gcgaaaatgg 60 

cacggggaga aaaggggaag ttcgctatcc gccgctgcca atg gtt get gaa cat 115 

Met Val Ala Glu His 

1 5 

get gca ggg gat tgg gtg gtc ctt gca ggt ttt cag tgg ttg gac aaa 163 

Ala Ala Gly Asp Trp Val. Val Leu Ala Gly Phe Gin Trp Leu Asp Lys 

10 15 20 



ate gac tat gtg ate gat tgc ttt aaa ccg gaa aat att gtg ctg gaa 211 
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lie Asp Tyr Val lie Asp Cys Phe Lys Pro Glu Asn lie Val Leu Glu 
25 30 35 

ttc ggt tea acc atg aca ccg gaa gac gec gac cgc aat gaa tac etc 259 
Phe Gly Ser Thr Met Thr Pro Glu Asp Ala Asp Arg Asn Glu Tyr Leu 
40 . 45 50 

aga aga acg caa gec aaa ttc cag ctt cga ggc ate eta age acc aac 307 
Arg Arg Thr Gin Ala Lys Phe Gin Leu Arg Gly lie Leu Ser Thr Asn 
55 60 65 

cca gaa tec get gee egg ggg age gtg egg ctt gee ggc gec aag cag 355 
Pro. Glu Ser Ala Ala Arg Gly Ser Val Arg Leu Ala Gly Ala Lys Gin 
70 75 80 85 

gca eta gec cgc aag atg ccg ctt gee gac gee gaa age gag eta cat 403 
Ala Leu Ala Arg Lys Met Pro Leu Ala Asp Ala Glu Ser Glu Leu His 
90 95 100 

ccc atg ggc act acc tgg atg cgc age ggg gat aca ttg tta aaa gca 451 
Pro Met Gly Thr Thr Trp Met Arg Ser Gly Asp Thr Leu Leu Lys Ala 
105 110 115 

cac cct gat tac gcg gat etc att gca acc acg gtg gaa tta get get 4 99 
His Pro Asp Tyr Ala Asp Leu lie Ala Thr Thr Val Glu Leu Ala Ala 
120 125 130 

gaa tgt get ttc acc eta gat ttg gtg gee ccg aat ctg ccc aag tgg 547 
Glu Cys Ala Phe Thr Leu Asp Leu Val Ala Pro Asn Leu Pro Lys Trp 
135 140 145 

gat acc cct ggt gaa cac acg gaa atg tec tgg ctt gcg cac ctg gtt 595 
Asp Thr Pro Gly Glu His Thr Glu Met Ser Trp Leu Ala His Leu Val 
150 155 160 165 

tec act egg att gat acc cgc tat gtg ggg cgc tec gca gac ate aaa 643 
Ser Thr Arg lie Asp Thr Arg Tyr Val Gly Arg Ser Ala Asp lie Lys 
170 175 180 

gca cga get gec aca caa att gac tat gaa tta ggc gtt att gaa aag 691 
Ala Arg Ala Ala Thr Gin lie Asp Tyr Glu Leu Gly Val lie Glu Lys 
185 190 195 

ctg ggt ttt cca ggc tat ttc etc gtc gtt aat gat ctg gtg gag ttt 739 
Leu Gly Phe Pro Gly Tyr Phe Leu Val Val Asn Asp Leu Val Glu Phe 
200 205 210 

tgt cgc gat tec aat att ttg tgc caa ggc aga ggt tec gcg gcg aac 787 
Cys Arg Asp Ser Asn lie Leu Cys Gin Gly Arg Gly Ser Ala Ala Asn 
215 220 225 

teg gcg gtg tgc ttt gtc eta ggc ate acc aac gcg gag ccg ate tct 835 
Ser Ala Val Cys Phe Val Leu Gly lie Thr Asn Ala Glu Pro lie Ser 
230 235 240 245 

get gga ttg ttg ttt gaa egg ttt tta tct cct gac egg gat ggt cca 883 
Ala Gly Leu Leu Phe Glu Arg Phe Leu Ser Pro Asp Arg Asp Gly Pro 
250 255 260 



cca gat att gac att gat att gaa tec ggc agg cgc gaa gaa gta ate 
Pro Asp lie Asp lie Asp lie Glu Ser Gly Arg Arg Glu Glu Val lie 



931 
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265 270 275 

caa tac gtg tat gaa aaa tac gga agg gat aac gca get caa gta gec 979 
Gin Tyr Val Tyr Glu Lys Tyr Gly Arg Asp Asn Ala Ala Gin Val Ala 
280 285 290 

aat gtc att acc tac cga aca aaa ggc gcg atg cgt gat get gee cgt 1027 
Asn Val lie Thr Tyr Arg Thr Lys Gly Ala Met Arg Asp Ala Ala Arg 
295 300 305 

gca ctg ggt tac ccg caa ggt get gee gat gec tgg get aaa gga acc 1075 
Ala Leu Gly Tyr Pro Gin Gly Ala Ala Asp Ala Trp Ala Lys Gly Thr 
31Q . 315 320 325 

teg gaa cca ccc gat gat gtg ctg gaa tta get gcg caa ttt aaa ggg 1123 
Ser Glu Pro Pro Asp Asp Val Leu Glu Leu Ala Ala Gin Phe Lys Gly 
330 335 340 

caa cca egg cat ttg ggt att cac tec ggt ggc atg gtc att tgc gat 1171 
Gin Pro Arg His Leu Gly lie His Ser Gly Gly Met Val lie Cys Asp 
345 350 355 

cgc ccc ate gec gat gtg gtg cca gtg gaa tgg get egg atg gat aac 1219 
Arg Pro He Ala Asp Val Val Pro Val Glu Trp Ala Arg Met Asp Asn 
360 365 370 

cgc teg gtt gtg caa tgg gat aaa gat gac tgt gec acg gca ggc ttg 1267 
Arg Ser Val Val Gin Trp Asp Lys Asp Asp Cys Ala Thr Ala Gly Leu 
375 380 385 

gtc aaa ttc gac ctt ttg gga ttg ggc atg ttg gaa gec ate cat cac 1315 
Val Lys Phe Asp Leu Leu Gly Leu Gly Met Leu Glu Ala He His His 
390 395 400 405 

atg ctg gat ctg gtg gca gaa cac cga ggt aaa aag ate aat ttg tgg 1363 
Met Leu Asp Leu Val Ala Glu His Arg Gly Lys Lys He Asn Le.u Trp 
410 415 420 

gaa eta gat ctg gcg gaa ccg gag gtc tat gac atg ttg tgc aag gca 1411 
Glu Leu Asp Leu Ala Glu Pro Glu Val Tyr Asp Met Leu Cys Lys Ala 
425 430 435 

gat gec gtg ggt gtg ttc cag gtg gaa tea cgt gcg cag tta tec acg 1459 
Asp Ala Val Gly Val Phe Gin Val Glu Ser Arg Ala Gin Leu Ser Thr 
440 445 450 

ctg cct cga etc aag ccc cgc acc ttc ttt gac ctg gtc gtg gag gta 1507 
Leu Pro Arg Leu Lys Pro Arg Thr Phe Phe Asp Leu Val Val Glu Val 
455 . 460 465 

get ctg att cgt cca ggt ccc ate caa ggc gga teg gtg cac ccg tat 1555 
Ala Leu He Arg Pro Gly Pro He Gin Gly Gly Ser Val His Pro Tyr 
470 475 " 480 485 

ttg egg cgc cgt get ggt gaa gag gee ate act tat gac cac ccc gtg 1603 
Leu Arg Arg Arg Ala Gly Glu Glu Ala He Thr Tyr Asp His Pro Val 
490 495 500 

ttg gaa aag tct ttg ggt aaa acc tta gga ate cca ctg ttt cag gaa 1651 
Leu Glu Lys Ser Leu Gly Lys Thr Leu Gly He Pro Leu Phe Gin Glu 
505 510 515 
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cag etc atg cag gta get gtt gat get gca ggt ttt agt ggt ggg gaa 1699 
Gin Leu Met Gin Val Ala Val Asp Ala Ala Gly Phe Ser Gly Gly Glu 
520 525 530 

gcg gat tec ttg cgc aga gcg atg ggg teg aaa cgc tea cct gaa cgc 1747 
Ala Asp Ser Leu Arg Arg Ala Met Gly Ser Lys Arg Ser Pro Glu Arg 
535 540 545 

atg get gcg ttg cgc teg egg ttt ttc caa ggg ctg aaa gat ace aat 1795 
Met Ala Ala Leu Arg Ser Arg Phe Phe Gin Gly Leu Lys Asp Thr Asn 
550 555 560 565 

ggg att gtg ggg gag ace gec gag aaa ctg tgg aac aaa att gtg gec 1843 
Gly lie Val Gly Glu Thr Ala Glu Lys Leu Trp Asn Lys lie Val Ala 
570 575 . 580 

ttt get gee tac ggt ttt ccg gaa teg cat teg cag teg ttt gcg tec 1891 
Phe Ala Ala Tyr Gly Phe Pro Glu Ser His Ser Gin Ser Phe Ala Ser 
585 590 595 

ttg gtg tat ttc tec gcg tgg ttt aaa tac cac tac ccg get gaa ttc 1939 
Leu Val Tyr Phe Ser Ala Trp Phe Lys Tyr His Tyr Pro Ala Glu Phe 
600 605 610 

tgc gtg gga tta ttg egg gca caa ccc atg ggt ttc tat tea cca cag 1987 
Cys Val Gly Leu Leu Arg Ala Gin Pro Met Gly Phe Tyr Ser Pro Gin 
615 620 625 

tct ttg ate agt gat gee aga cgc cac ggc gtg agt ate ctg ccg ate 2035 
Ser Leu lie Ser Asp Ala Arg Arg His Gly Val Ser lie Leu Pro lie 
630 635 640 645 

acg gtc aat gat tec ggt gtg gag gec 2062 
Thr Val Asn Asp Ser Gly Val Glu Ala 
650 



<210> 176 
<211> 654 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 176 

Met Val Ala Glu His Ala Ala Gly Asp Trp Val Val Leu Ala Gly Phe 
15 10 15 

Gin Trp Leu Asp Lys lie Asp Tyr Val lie Asp Cys Phe Lys Pro Glu 
20 25 30 

Asn lie Val Leu Glu Phe Gly Ser Thr Met Thr Pro Glu Asp Ala Asp 
35 .40 45 

Arg Asn Glu Tyr Leu Arg Arg Thr Gin Ala Lys Phe Gin Leu Arg Gly 
50 55 60 

lie Leu Ser Thr Asn Pro Glu Ser Ala Ala Arg Gly Ser Val Arg Leu 
65 70 75 80 



Ala Gly Ala Lys Gin Ala Leu Ala Arg Lys Met Pro Leu Ala Asp Ala 
85 90 95 
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Glu Ser Glu Leu 
100 

Thr Leu Leu Lys 
115 

Val Glu Leu Ala 
130 

Asn Leu Pro Lys 
145 

Leu Ala His Leu 



Ser Ala Asp lie 
180 

Gly Val lie Glu 
195 

Asp Leu Val Glu 
210 

Gly Ser Ala Ala 
225 

Ala Glu Pro lie 



Asp Arg Asp Gly 
260 

Arg Glu Glu Val 
275 

Ala Ala Gin Val 
290 

Arg Asp Ala Ala 
305 

Trp Ala Lys Gly 



Ala Gin Phe Lys 
340 

Met Val lie Cys 
355 

Ala Arg Met Asp 
370 

Ala Thr Ala Gly 
385 

Glu Ala lie His 



His Pro Met Gly 



Ala His Pro Asp 
120 

Ala Glu Cys Ala 
135 

Trp Asp Thr Pro 
150 

Val Ser Thr Arg 
165 

Lys Ala Arg Ala 



Lys Leu Gly Phe 
200 

Phe Cys Arg Asp 
215 

Asn Ser Ala Val 
230 

Ser Ala Gly Leu 
245 

Pro Pro Asp lie 



He Gin Tyr Val 
280 

Ala Asn Val He 
295 

Arg Ala Leu Gly 
310 

Thr Ser Glu Pro 
325 

Gly Gin Pro Arg 



Asp Arg Pro He 
360 

Asn Arg Ser Val 
375 

Leu Val Lys Phe 
390 

His Met Leu Asp 
405 



Thr Thr Trp Met 
105 

Tyr Ala Asp Leu 



Phe Thr Leu Asp 
140 

Gly Glu His Thr 
155 

He Asp Thr Arg 
170 

Ala Thr Gin He 
185 

Pro Gly Tyr Phe 



Ser Asn He Leu 
220 

Cys Phe Val Leu 
235 

Leu Phe Glu Arg 
250 

Asp He Asp He 
265 

Tyr Glu Lys Tyr 



Thr Tyr Arg Thr 
300 

Tyr Pro Gin Gly 
315 

Pro Asp Asp Val 
330 

His Leu Gly He 
345 

Ala Asp Val Val 



Val Gin Trp Asp 
380 

Asp Leu Leu Gly 
395 

Leu Val Ala Glu 
410 



Arg Ser Gly Asp 
110 

He Ala Thr Thr 
125 

Leu Val Ala Pro 



Glu Met Ser Trp 
160 

Tyr Val Gly Arg 
175 

Asp Tyr Glu Leu 
190 

Leu Val Val Asn 
205 

Cys Gin Gly Arg 



Gly He Thr Asn 
240 

Phe Leu Ser Pro 
255 

Glu Ser Gly Arg 
270 

Gly Arg Asp Asn 
285 

Lys Gly Ala Met 



Ala Ala Asp Ala 
320 

Leu Glu Leu Ala 
335 

His Ser Gly Gly 
350 

Pro Val Glu Trp 
365 

Lys Asp Asp Cys 



Leu Gly Met Leu 
400 

His Arg Gly Lys 
415 
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364 



Lys lie Asn Leu Trp Glu Leu Asp Leu Ala Glu Pro Glu Val Tyr Asp 
420 425 430 

Met Leu Cys Lys Ala Asp Ala Val Gly Val Phe Gin Val Glu Ser Arg 
435 440 445 

Ala Gin Leu Ser Thr Leu Pro Arg Leu Lys Pro Arg Thr Phe Phe Asp 
450 455 460 

Leu Val Val Glu Val Ala Leu lie Arg Pro Gly Pro lie Gin Gly Gly 
465 470 475 480 

Ser. Val His Pro Tyr Leu Arg Arg Arg Ala Gly Glu Glu Ala lie Thr 
485 490 495 

Tyr Asp His Pro Val Leu Glu Lys Ser Leu Gly Lys Thr Leu Gly lie 
500 505 510 

Pro Leu Phe Gin Glu Gin Leu Met Gin Val Ala Val Asp Ala Ala Gly 
515 520 525 

Phe Ser Gly Gly Glu Ala Asp Ser Leu Arg Arg Ala Met Gly Ser Lys 
530 535 540 

Arg Ser Pro Glu Arg Met Ala Ala Leu Arg Ser Arg Phe Phe Gin Gly 
545 550 555 560 

Leu Lys Asp Thr Asn Gly lie Val Gly Glu Thr Ala Glu Lys Leu Trp 
565 570 575 

Asn Lys lie Val Ala Phe Ala Ala Tyr Gly Phe Pro Glu Ser His Ser 
580 585 590 

Gin Ser Phe Ala Ser Leu Val Tyr Phe Ser Ala Trp Phe Lys Tyr His 
595 600 605 

Tyr Pro Ala Glu Phe Cys Val Gly Leu Leu Arg Ala Gin Pro Met Gly 
610 615 620 

Phe Tyr Ser Pro Gin Ser Leu lie Ser Asp Ala Arg Arg His Gly Val 
625 630 635 640 

Ser lie Leu Pro lie Thr Val Asn Asp Ser Gly Val Glu Ala 
645 650 



<210> 177 
<211> 477 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (454) 

<223> RXN00414 

<400> 177 

attatcgtgg tccaaattgg aaagaatcct ctcaggtaaa aaggtcgaat ctctgcgtcc 60 

ggtgctgcat gagccggatg cgcaggcgcc ttcatctgcc atg cag ggg gaa gcg 115 

Met Gin Gly Glu Ala 
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teg gtt cct ttt gec gag ctg cat gec acc age agt tat aac ttt etc 163 
Ser Val Pro Phe Ala Glu Leu His Ala Thr Ser Ser Tyr Asn Phe Leu 
10 15 20 

act ggc gca teg gat ccg tct gat gtg gtt gtg cag gec aaa aag tta 211 
Thr Gly Ala Ser Asp Pro Ser Asp Val Val Val Gin Ala Lys Lys Leu 
25 30 35 



gga ctt get get eta tea gtc atg gat agg gat ggt ttt tat ggt gca 
Gly Leu Ala Ala Leu Ser Val Met Asp Arg Asp Gly Phe Tyr Gly Ala 
40 45 50 



ggt gcg gag ctg agt ctg caa gaa ggc gtg ttg aca gtc ttg tgt aaa 
Gly Ala Glu Leu Ser Leu Gin Glu Gly Val Leu Thr Val Leu Cys Lys 
70 75 80 85 



259 



gtg aga ttt gcg gaa get gec gcg gaa get gga atg cat acc gtt tat 307 
Val Arg Phe Ala Glu Ala Ala Ala Glu Ala Gly Met His Thr Val Tyr 
55 60 65 



355 



aat ccg gaa ggc tac aaa aag etc agt cac ctg ate agt gac gcg aaa 403 
Asn Pro Glu Gly Tyr Lys Lys Leu Ser His Leu lie Ser Asp Ala Lys 
90 95 100 

atg gca egg gag aaa agg gga agt teg eta tec gee get gee aat ggt 451 
Met Ala Arg Glu Lys Arg Gly Ser Ser Leu Ser Ala Ala Ala Asn Gly 
105 110 115 

tgc tgaacatget gcaggggatt ggg 477 
Cys 



<210> 178 
<211> 118' 
<212> PRT 

<213> Corynebacterium glutamicum 
<4.00> 178 

Met Gin Gly Glu Ala Ser Val Pro Phe Ala Glu Leu His Ala Thr Ser 
1 5 10 15 

Ser Tyr Asn Phe Leu Thr Gly Ala Ser Asp Pro Ser Asp Val Val Val 
20 25 30 

Gin Ala Lys Lys Leu Gly Leu Ala Ala Leu Ser Val Met Asp Arg Asp 
35 40 45 

Gly Phe Tyr Gly Ala Val Arg Phe Ala Glu Ala Ala Ala Glu Ala Gly 
50 55 60 

Met His Thr Val Tyr Gly Ala Glu Leu Ser Leu Gin Glu Gly Val Leu 
65 70 75 80 

Thr Val Leu Cys Lys Asn Pro Glu Gly Tyr Lys Lys Leu Ser His Leu 
85 90 95 



lie Ser Asp Ala Lys Met Ala Arg Glu Lys Arg Gly Ser Ser Leu Ser 
100 105 110 
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Ala Ala Ala Asn Gly Cys 
115 



<210> 179 
<211> 543 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (520) 

<223> FRXA00414 

<400> 179 

attatcgtgg tccaaattgg aaagaatcct ctcaggtaaa aaggtcgaat ctctgcgtcc 60 

ggtgctgcat gagccggatg cgcaggcgcc ttcatctgcc atg cag ggg gaa gcg 115 

Met. Gin Gly Glu Ala 

1 5 

teg gtt cct ttt gec gag ctg cat gec acc age agt tat aac ttt etc 163 

Ser Val Pro Phe Ala Glu Leu His Ala Thr Ser Ser Tyr Asn Phe Leu 

10 15 20- 

act ggc gca teg gat ccg tct gat gtg gtt gtg cag gec aaa aag tta 211 
Thr Gly Ala Ser Asp Pro Ser Asp Val Val Val Gin Ala Lys Lys Leu 
25 30 35 

gga ctt get get eta tea gtc atg gat agg gat ggt ttt tat ggt gca 259 
Gly Leu Ala Ala Leu Ser Val Met Asp Arg Asp Gly Phe Tyr Gly Ala 
40 45 50 

gtg aga ttt gcg gaa get gec gcg gaa get gga atg cat acc gtt tat 307 
Val Arg Phe Ala Glu Ala Ala Ala Glu Ala Gly Met His Thr Val Tyr 
55 60 65 

ggt gcg gag ctg agt ctg caa gaa ggc gtg ttg aca gtc ttg tgt aaa 355 
Gly Ala Glu Leu Ser Leu Gin Glu Gly Val Leu Thr Val Leu Cys Lys 
70 75 80 85 

aat ccg gaa ggc tac aaa aag etc agt cac ctg ate agt gac gcg aaa 403 
Asn Pro Glu Gly Tyr Lys Lys Leu Ser His Leu lie Ser Asp Ala Lys 
90 95 100 

atg gca egg gga gaa aag ggg aag ttc get ate cgc cgc tgc caa tgg 451 
Met Ala Arg Gly Glu Lys Gly Lys Phe Ala lie Arg Arg Cys Gin Trp 
105 110 115 

ttg ctg aac atg ctg cag ggg att ggg tgg tec ttg cag gtt ttc agt 499 
Leu Leu Asn Met Leu Gin Gly lie Gly Trp Ser Leu Gin Val Phe Ser 
120 125 130 

ggt tgg aca aaa teg act atg tgatcgattg ctttaaaccg gaa 543 
Gly Trp Thr Lys Ser Thr Met 
135 140 



<210> 
<211> 



180 
140 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 180 

Met Gin Gly Glu Ala Ser Val Pro Phe Ala Glu Leu His Ala Thr Ser 
15 10 15 

Ser Tyr Asn Phe Leu Thr Gly Ala Ser Asp Pro Ser Asp Val Val Val 
20 25 30 

Gin Ala Lys Lys Leu Gly Leu Ala Ala Leu Ser Val Met Asp Arg Asp 
35 40 45 

Gly Phe Tyr Gly Ala Val Arg Phe Ala Glu Ala Ala Ala Glu Ala Gly 
50 55 60 

Met His Thr Val Tyr Gly Ala Glu Leu Ser Leu Gin Glu Gly Val Leu 
65 70 75 80 

Thr Val Leu Cys Lys Asn Pro Glu Gly Tyr Lys Lys Leu Ser His Leu 
85 90 95 

lie Ser Asp Ala Lys Met Ala Arg Gly Glu Lys Gly Lys Phe Ala lie 
100 105 110 

Arg Arg Cys Gin Trp Leu Leu Asn Met Leu Gin Gly lie Gly Trp Ser 
115 120 125 

Leu Gin Val Phe Ser Gly Trp Thr Lys Ser Thr Met 
130 135 140 



<210> 181 
<211> 1365 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1342) 
<223> RXN00807 

<400> 181 

tgctctaagc aatcgactca tgctcaatac tctaacgtgc cggtgcgaca tcgcgaggat 60 

gtagtgagga agtagtgtag agatcgtgac taattcgagt gtg ttt gac agt etc 115 

Val Phe Asp Ser Leu 
1 5 

gec ggc tec aaa aca gtg tec aag acg ctt ttc gac gcg gee tec age 163 
Ala Gly Ser Lys Thr Val Ser Lys Thr Leu Phe Asp Ala Ala Ser Ser 
10 15 20 

gcg cgt gec ctt gtc cgc gee cga acc aca gaa cgt gec cgc gec egg 211 
Ala Arg Ala Leu Val Arg Ala Arg Thr Thr Glu Arg Ala Arg Ala Arg 
25 30 35 



gca gaa cac caa aac cct gca atg ate cac gac tec ggc ttt gee cag 
Ala Glu His Gin Asn Pro Ala Met lie His Asp Ser Gly Phe Ala Gin 
40 45 50 



259 
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tea tgg ctg ttt aca ggc cct ccc gga teg gga cgt tct gtg gca gec 307 
Ser Trp Leu Phe Thr Gly Pro Pro Gly Ser Gly Arg Ser Val Ala Ala 
55 60 65 

aag gtt ttc gec get acg etc gta tgt teg aat ccg gat gtt gtg ggc 355 
Lys Val Phe Ala Ala Thr Leu Val Cys Ser Asn Pro Asp Val Val Gly 
70 75 80 85 

tgt gga caa tgc gag gat tgc cgc gec gee atg gga ggc age cac ccc 403 
Cys Gly Gin Cys Glu Asp Cys Arg Ala Ala Met Gly Gly Ser His Pro 
90 95 100 

gat. att gaa cac ate gtc ccg cag caa ttg tct ate ggt gtt gat gca 451 
Asp lie Glu His lie Val Pro Gin Gin Leu Ser lie Gly Val Asp Ala 
105 110 115 

get aga gag gtc ate aaa gec gca gcg gtc agt cct gtt gca gga aac 499 
Ala Arg Glu Val lie Lys Ala Ala Ala Val Ser Pro Val Ala Gly Asn 
120 125 130 

tgg cga gtc gtc ate ttc gaa aac gec gac cga etc acc atg caa gee 547 
Trp Arg Val Val lie Phe Glu Asn Ala Asp Arg Leu Thr Met Gin Ala 
135 140 145 

gec aac gee ttg ctg aaa acc gtg gag gaa cca acc gaa age acc gtg 595 
Ala Asn Ala Leu Leu Lys Thr Val Glu Glu Pro Thr Glu Ser Thr Val 
150 155 160 165 

atg att ctg tgc gca ccc acc aca gac ccc cgc gac att gcg ate acc 643 
Met lie Leu Cys Ala Pro Thr Thr Asp Pro Arg Asp lie Ala lie Thr 
170 175 180 

etc cgc tec cgc tgc agg cac etc tac att ccc acc ccc tec ate gcg 691 
Leu Arg Ser Arg Cys Arg His Leu Tyr lie Pro Thr Pro Ser lie Ala 
185 190 195 

gaa gtc gca cga ate etc gta get gaa ggc aac gtc age caa gcg gat 739 
Glu Val Ala Arg lie Leu Val Ala Glu Gly Asn Val Ser Gin Ala Asp 
200 205 210 

gca gaa tta gcg gcg get gec tea ggc get cac ate ggc agg get cga 787 
Ala Glu Leu Ala Ala Ala Ala Ser Gly Ala His lie Gly Arg Ala Arg 
215 220 225 

tac tta gcg cac aac aac gec gec caa cgc aga cgc gee age ate etc 835 
Tyr Leu Ala His Asn Asn Ala Ala Gin Arg Arg Arg Ala Ser lie Leu 
230 235 240 245 

aac ctg gee gaa tta ate ttc cac ggt gat gtc gee ttc cgc tec gta 883 
Asn Leu Ala Glu Leu lie Phe His Gly Asp Val Ala Phe Arg Ser Val 
250 255 260 

aac acc ttg gtc aaa atg gtg gaa acc gaa 'gec aaa gac age aac aaa 931 
Asn Thr Leu Val Lys Met Val Glu Thr Glu Ala Lys Asp Ser Asn Lys 
265 270 275 

gaa aaa gaa gaa ggc gat etc gaa gee gta aga ate tea etc ggc atg 979 
Glu Lys Glu Glu Gly Asp Leu Glu Ala Val Arg lie Ser Leu Gly Met 
280 285 290 



ggg gec aaa ggc aaa ggt gtc cac aaa gca gta cgt gga gga gcg gga 



1027 
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Gly Ala Lys Gly Lys Gly Val His Lys Ala Val Arg Gly Gly Ala Gly 
295 300 305 

gat ttc aaa gca etc gaa gac caa caa aaa etc cga cgc acc cga ttc 1075 
Asp Phe Lys Ala Leu Glu Asp Gin Gin Lys Leu Arg Arg Thr Arg Phe 
310 315 320 . 325 

etc cgc gac age etc gac etc gca etc gtc gac eta gee ggc ate tac 1123 
Leu Arg Asp Ser Leu Asp Leu Ala Leu Val Asp Leu Ala Gly lie Tyr 
330 335 340 

cgc gat gee ate ate att tec tec caa gec caa gtc gga etc aca cac 1171 
Arg. Asp Ala lie lie lie Ser Ser Gin Ala Gin Val Gly Leu Thr His 
345 350 355 

ccc gat atg gaa ggc etc tec caa gaa etc gca aca aaa gta age caa 1219 
Pro Asp Met Glu Gly Leu Ser Gin Glu Leu Ala Thr Lys Val Ser Gin 
360 365 370 

gaa gga etc ctg gca tgc etc gac gcg ate tec aaa tgc cgc gaa tec 1267 
Glu Gly Leu Leu Ala Cys Leu Asp Ala lie Ser Lys Cys Arg Glu Ser 
375 380 385 

ttc ggc ttc aat gta cga ccc ate gtg gec atg gac gee ctg gta gga 1315 
Phe Gly Phe Asn Val Arg Pro lie Val Ala Met Asp Ala Leu Val Gly 
390 395 400 405 

cgc ctg cgc aaa gee tac aaa gtg tec taaacacccc aaattattga 1362 
Arg Leu Arg Lys Ala Tyr Lys Val Ser 
410 

agt 1365 



<210> 182 
<211> 414 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 182 

Val Phe Asp Ser Leu Ala Gly Ser Lys Thr Val Ser Lys Thr Leu Phe 
15 10 15 

Asp Ala Ala Ser Ser Ala Arg Ala Leu Val Arg Ala Arg Thr Thr Glu 
20 25 30 

Arg Ala Arg Ala Arg Ala Glu His Gin Asn Pro Ala Met lie His Asp 
35 40 45 

Ser Gly Phe Ala Gin Ser Trp Leu Phe Thr Gly Pro Pro Gly Ser Gly 
50 55 60 

Arg Ser Val Ala Ala Lys Val Phe Ala Ala Thr Leu Val Cys Ser Asn 
65 70 75 80 

Pro Asp Val Val Gly Cys Gly Gin Cys Glu Asp Cys Arg Ala Ala Met 
85 90 95 



Gly Gly Ser His Pro Asp lie Glu His lie Val Pro Gin Gin Leu Ser 
100 105 110 
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lie Gly Val Asp Ala Ala Arg Glu Val lie Lys Ala Ala Ala Val Ser 
115 120 ■ 125 

Pro Val Ala Gly Asn Trp Arg Val Val lie Phe Glu Asn Ala Asp Arg 
130 135 140 

Leu Thr Met Gin Ala Ala Asn Ala Leu Leu Lys Thr Val Glu Glu Pro 
145 150 155 160 

Thr Glu Ser Thr Val Met lie Leu Cys Ala Pro Thr Thr Asp Pro Arg; 

165 170 175 

Asp lie Ala lie Thr Leu Arg Ser Arg Cys Arg His Leu Tyr lie Pro 
180 185 190 

Thr Pro Ser lie Ala Glu Val Ala Arg lie Leu Val Ala Glu Gly Asn 
195 200 205 

Val Ser Gin Ala Asp Ala Glu Leu Ala Ala Ala Ala Ser Gly Ala His 
210 215 220 

lie Gly Arg Ala Arg Tyr Leu Ala His Asn Asn Ala Ala Gin Arg Arg 
225 230 235 240 

Arg Ala Ser lie Leu Asn Leu Ala Glu Leu lie Phe His Gly Asp Val 
245 250 255 

Ala Phe Arg Ser Val Asn Thr Leu Val Lys Met Val Glu Thr Glu Ala 
260 265 270 

Lys Asp Ser Asn Lys Glu Lys Glu Glu Gly Asp Leu Glu Ala Val Arg 
275 280 285 

lie Ser Leu Gly Met Gly Ala Lys Gly Lys Gly Val His Lys Ala Val 
290 295 300 

Arg Gly Gly Ala Gly Asp Phe Lys Ala Leu Glu Asp Gin Gin Lys Leu 
305 310 315 320 

Arg Arg Thr Arg Phe Leu Arg Asp Ser Leu Asp Leu Ala Leu Val Asp 
325 330 335 

Leu Ala Gly lie Tyr Arg Asp Ala lie lie lie Ser Ser Gin Ala Gin 
340 345 350 

Val Gly Leu Thr His Pro Asp Met Glu Gly Leu Ser Gin Glu Leu Ala 
355 360 365 

Thr Lys Val Ser Gin Glu Gly Leu Leu Ala Cys Leu Asp Ala lie Ser 
370 375 380 

Lys Cys Arg Glu Ser Phe Gly Phe Asn Val Arg Pro lie Val Ala Met 
385 390 395 400 

Asp Ala Leu Val Gly Arg Leu Arg Lys Ala Tyr Lys Val Ser 
405 410 



<210> 183 
<211> 1242 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1219) 
<223> FRXA00807 

<400> 183 

tgctctaagc aatcgactca tgctcaatac tctaacgtgc cggtgcgaca tcgcgaggat 60 

gtagtgagga agtagtgtag agatcgtgac taattcgagt gtg ttt gac agt etc 115 

Val Phe Asp Ser Leu 

1 5 

gec ggc tec aaa aca gtg tec aag acg ctt ttc gac gcg gee tec age 163 

Ala Gly Ser Lys Thr Val Ser Lys Thr Leu Phe Asp Ala Ala Ser Ser 
10 15 20 

gcg cgt gee ctt gtc cgc gec cga acc aca gaa cgt gec cgc gec egg 211 
Ala Arg Ala Leu Val Arg Ala Arg Thr Thr Glu Arg Ala Arg Ala Arg 
25 30 35 

gca gaa cac caa aac cct gca atg ate cac gac tec ggc ttt gee cag 259 
Ala Glu His Gin Asn Pro Ala Met lie His Asp Ser Gly Phe Ala Gin 
40 45 50 

tea tgg ctg ttt aca ggc cct ccc gga teg gga cgt tct gtg gca gee 307 
Ser Trp Leu Phe Thr Gly Pro Pro Gly Ser Gly Arg Ser Val Ala Ala 
55 60 65 

aag gtt ttc gee get acg etc gta tgt teg aat ccg gat gtt gtg ggc 355 
Lys Val Phe Ala Ala Thr Leu Val Cys Ser Asn Pro Asp Val Val Gly 
70 75 80 85 

tgt gga caa tgc gag gat tgc cgc gee gee atg gga ggc age cac ccc 403 
Cys Gly Gin Cys Glu Asp Cys Arg Ala Ala Met Gly Gly Ser His Pro 
90 95 100 

gat att gaa cac ate gtc ccg cag caa ttg tct ate ggt gtt gat gca 451 
Asp lie Glu His lie Val Pro Gin Gin Leu Ser lie Gly Val Asp Ala 
105 110 115 

get aga gag gtc ate aaa gec gca gcg gtc agt cct gtt gca gga aac 4 99 
Ala Arg Glu Val He Lys Ala Ala Ala Val Ser Pro Val Ala Gly Asn 
120 125 130 

tgg cga gtc gtc ate ttc gaa aac gee gac cga etc acc atg caa gec 547 
Trp Arg Val Val He Phe Glu Asn Ala Asp Arg Leu Thr Met Gin Ala 
135 140 145 



gec aac gee ttg ctg aaa acc gtg gag gaa cca acc gaa age acc gtg 
Ala Asn Ala Leu Leu Lys Thr Val Glu Glu Pro Thr Glu Ser Thr Val 
150 155 160 165 



595 



atg att ctg tgc gca ccc acc aca gac ccc cgc gac att gcg ate acc 643 

Met He Leu Cys Ala Pro Thr Thr Asp Pro Arg Asp He Ala He Thr 
170 175 180 

etc cgc tec cgc tgc agg cac etc tac att ccc acc ccc tec ate gcg 691 

Leu Arg Ser Arg Cys Arg His Leu Tyr He Pro Thr Pro Ser He Ala 

185 190 195 
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gaa gtc gca cga ate etc gta get gaa ggc aac gtc age caa gcg gat 739 
Glu Val Ala Arg lie Leu Val Ala Glu Gly Asn'Val Ser Gin Ala Asp 
200 205 210 



gca gaa tta gcg gcg get gec tea ggc get cac ate ggc agg get cga 
Ala Glu Leu Ala Ala Ala Ala Ser Gly Ala His lie Gly Arg Ala Arg 
215 220 225 



aac ctg gee gaa tta ate ttc cac ggt gat gtc gee ttc cgc tec gta 
Asn Leu Ala Glu Leu lie Phe His Gly Asp Val Ala Phe Arg Ser Val 
250 255 260 



787 



tac tta gcg cac aac aac gee gee caa cgc aga cgc gec age ate etc 835 
Tyr Leu Ala His Asn Asn Ala Ala Gin Arg Arg Arg Ala Ser lie Leu 
230 235 240 245 



883 



aac ace ttg gtc aaa atg gtg gaa ace gaa gee aaa gac age aac aaa 931 

Asn Thr Leu Val Lys Met Val Glu Thr Glu Ala Lys Asp Ser Asn Lys 

265 270 275 

gaa aaa gaa gaa ggc gat etc gaa gee gta aga ate tea etc ggc atg 979 

Glu Lys Glu Glu Gly Asp Leu Glu Ala Val Arg lie Ser Leu Gly Met 
280 285 290 

gcg gee aaa ggc aaa ggt gtc cac aaa gca gta cgt gga gga gcg gga 1027 

Ala Ala Lys Gly Lys Gly Val His Lys Ala Val Arg Gly Gly Ala Gly 
295 300 305 

gat ttc aaa gca etc gaa gac caa caa aaa etc cga cgc ace cga ttc 1075 

Asp Phe Lys Ala Leu Glu Asp Gin Gin Lys Leu Arg Arg Thr Arg Phe 

310 315 - 320 325 

etc cgc gac age etc gac etc gca etc gtc gac eta gec ggc ate tac 1123 

Leu Arg Asp Ser Leu Asp Leu Ala Leu Val Asp Leu Ala Gly lie Tyr 

330 335 340 

cgc gat gee ate ate att tec tec caa gee caa gtc gga etc aca cac 1171 

Arg Asp Ala lie lie lie Ser Ser Gin Ala Gin Val Gly Leu Thr His 

345 350 355 

ccc gat atg gaa ggc etc tec caa gaa etc gca aca aaa gta age caa 1219 

Pro Asp Met Glu Gly Leu Ser Gin Glu Leu Ala Thr Lys Val Ser Gin 
360 365 370 

taagcactcc tggcatgect cca 1242 



<210> 184 
<211> 373 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Val Phe Asp Ser Leu Ala Gly Ser Lys Thr Val Ser Lys Thr Leu Phe 
15 10 15 

Asp Ala Ala Ser Ser Ala Arg Ala Leu Val Arg Ala Arg Thr Thr Glu 
20 25 30 



Arg Ala Arg Ala Arg Ala Glu His Gin Asn Pro Ala Met lie His Asp 
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373 



35 40 45 

Ser Gly Phe Ala Gin Ser Trp Leu Phe Thr Gly Pro Pro Gly Ser Gly 
50 55 60 

Arg Ser Val Ala Ala Lys Val Phe Ala Ala Thr Leu Val Cys Ser Asn 
65 70 75 80 

Pro Asp Val Val Gly Cys Gly Gin Cys Glu Asp Cys Arg Ala Ala Met 
85 90 95 

Gly Gly Ser His Pro Asp lie Glu His lie Val Pro Gin Gin Leu Ser 
100 105 110 

lie Gly Val Asp Ala Ala Arg Glu Val lie Lys Ala Ala Ala Val Ser 
115 120 125 

Pro Val Ala Gly Asn Trp Arg Val Val lie Phe Glu Asn Ala Asp Arg 
130 135 140 

Leu Thr Met Gin Ala Ala Asn Ala Leu Leu Lys Thr Val Glu Glu Pro 
145 150 , 155 160 

Thr Glu Ser Thr Val Met lie Leu Cys Ala Pro Thr Thr Asp Pro Arg 
165 170 175 

Asp lie Ala lie Thr Leu Arg Ser Arg Cys Arg His Leu Tyr lie Pro 
180 185 190 

Thr Pro Ser He Ala Glu Val Ala Arg lie Leu Val Ala Glu Gly Asn 
195 200 205 

Val Ser Gin Ala Asp Ala Glu Leu Ala Ala Ala Ala Ser Gly Ala His 
210 215 220 

lie Gly Arg Ala Arg Tyr Leu Ala His Asn Asn Ala Ala Gin Arg Arg 
225 230 235 240 

Arg Ala Ser lie Leu Asn Leu Ala Glu Leu lie Phe His Gly Asp Val 
245 250 255 

Ala Phe Arg Ser Val Asn Thr Leu Val Lys Met Val Glu Thr Glu Ala 
260 265 270 

Lys Asp Ser Asn Lys Glu Lys Glu Glu Gly Asp Leu Glu Ala Val Arg 
275 280 285 

lie Ser Leu Gly Met Ala Ala Lys Gly Lys Gly Val His Lys Ala Val 
290 295 300 

Arg Gly Gly Ala Gly Asp Phe Lys Ala Leu Glu Asp Gin Gin Lys Leu 
305 310 315 320 

Arg Arg Thr Arg Phe Leu Arg Asp Ser Leu Asp Leu Ala Leu Val Asp 
325 330 335 

Leu Ala Gly lie Tyr Arg Asp Ala lie lie lie Ser Ser Gin Ala Gin 
340 345 350 

Val Gly Leu Thr His Pro Asp Met Glu Gly Leu Ser Gin Glu Leu Ala 
355 360 365 
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Thr Lys Val Ser Gin 
370 



<210> 185 
<211> 834 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (811) 

<223> RXA00214 

<400> 185 

ctaaaactca cgtcaaaatt cgcgtatgaa tgggtgcaga cctgcttaaa accgtaccgg 60 

gggcacccgg tgtcccatgc gactattagg gttaggaacc atg aac tea cca age 115 

Met Asn Ser Pro Ser 
1 5 

aat cca tct ccc ace gtc cca age ttg gac acc ace aag atg etc tec 163 
Asn Pro Ser Pro Thr Val Pro Ser Leu Asp Thr Thr Lys Met Leu Ser 
10 15 20 

ttc gac ctg gaa aca acg ggc gtc aat ccc ttt gac acc cgc ate gtc 211 
Phe Asp Leu Glu Thr Thr Gly Val Asn Pro Phe Asp Thr Arg lie Val 
25 30 35 

acc tec gca atg gtt acg ate acc age aaa ggc get gag cct att gag 259 
Thr Ser Ala Met Val Thr lie Thr Ser Lys Gly Ala Glu Pro lie Glu 
40 45 50 

eta ttg get gac ccc ggc ate gaa ate ccc gag gee gec act gca gtc 307 
Leu Leu Ala Asp Pro Gly lie Glu lie Pro Glu Ala Ala Thr Ala Val 
55 60 65 

cac ggc ate acc acc gaa cat gee cgc gee aac ggc cgt ccg cac gat 355 
His Gly lie Thr Thr Glu His Ala Arg Ala Asn Gly Arg Pro His Asp 
70 75 80 85 

gag gtg tta gec gaa acc ate tec agg ctg cgc gec ggc tgg cag gca 403 
Glu Val Leu Ala Glu Thr lie Ser Arg Leu Arg Ala Gly Trp Gin Ala 
90 95 100 

gga ctg teg gtc att gtc ttc aac gca tec tat gac ctg acc gta tta 451 
Gly Leu Ser Val lie Val Phe Asn Ala Ser Tyr Asp Leu Thr Val Leu 
105 110 115 

aga aac cat gat cca age ttc acc ate gac ggc eta gtt tat gac ccc 4 99 
Arg Asn His Asp Pro Ser Phe Thr lie Asp Gly Leu Val Tyr Asp Pro 
120 125 130 

ttc gtt ate gac aaa gtc aaa gac cgt tac cgc aaa ggc aag cgc aca 547 
Phe Val lie Asp Lys Val Lys Asp Arg Tyr Arg Lys Gly Lys Arg Thr 
135 140 145 



etc act gat atg tgt get cac tac gac gtt caa tta ggc aac gee cac 595 
Leu Thr Asp Met Cys Ala His Tyr Asp Val Gin Leu Gly Asn Ala His 
150 155 160 165 
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gaa gcc acc tea gat gcg etc gca gee gca cgc ate gee tgg aag cag 643 

Glu Ala Thr Ser Asp Ala Leu Ala Ala Ala Arg lie Ala Trp Lys Gin 

170 175 180 

gtc cgc ctg tgg cca gaa etc acc aag atg aca ggc gaa gaa etc atg 691 

Val Arg Leu Trp Pro Glu Leu Thr Lys Met Thr Gly Glu Glu Leu Met 
185 190 195 

gag ttc caa gca gtc aac tat tac gag caa caa aag age ttc cgt age 739 

Glu Phe Gin Ala Val Asn Tyr Tyr Glu Gin Gin Lys Ser Phe Arg Ser 
200 205 210 

tat etc ate ggg caa ggc cgc gat gcc age gat gtg aac act tea tgg 787 

Tyr Leu lie Gly Gin Gly Arg Asp Ala Ser Asp Val Asn Thr Ser Trp 
215 220 225 

cca gtg caa act gac ccc gca tec taaaccgcgc cagatttcta cct 834 
Pro Val Gin Thr Asp Pro Ala Ser 
230 235 



<210> 186 
<211> 237 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 186 

Met Asn Ser Pro Ser Asn Pro Ser Pro Thr Val Pro Ser Leu Asp Thr 
1 5 10 15 

Thr Lys Met Leu Ser Phe Asp Leu Glu Thr Thr Gly Val Asn Pro Phe 
20 25 30 

Asp Thr Arg lie Val Thr Ser Ala Met Val Thr lie Thr Ser Lys Gly 
35 40 45 

Ala Glu Pro lie Glu Leu Leu Ala Asp Pro Gly lie Glu lie Pro Glu 
50 55 60 

Ala Ala Thr Ala Val His Gly lie Thr Thr Glu His Ala Arg Ala Asn 
65 70 75 80 

Gly Arg Pro His Asp Glu Val Leu Ala Glu Thr lie Ser Arg Leu Arg 
85 90 95 

Ala Gly Trp Gin Ala Gly Leu Ser Val lie Val Phe Asn Ala Ser Tyr 
100 105 110 

Asp Leu Thr Val Leu Arg Asn His Asp Pro Ser Phe Thr lie Asp Gly 
115 120 125 

Leu Val Tyr Asp Pro Phe Val lie Asp Lys Val Lys Asp Arg Tyr Arg 
130 135 140 

Lys Gly Lys Arg Thr Leu Thr Asp Met Cys Ala His Tyr Asp Val Gin 
145 150 155 160 

Leu Gly Asn Ala His Glu Ala Thr Ser Asp Ala Leu Ala Ala Ala Arg 
165 170 175 



ATTORNEY DOCKET NO.: BGI-130CP 376 



lie Ala Trp Lys Gin Val Arg Leu Trp Pro Glu Leu Thr Lys Met Thr 
180 185 190 

Gly Glu Glu Leu Met Glu Phe Gin Ala Val Asn Tyr Tyr Glu Gin Gin 
195 200 205 

Lys Ser Phe Arg Ser Tyr Leu lie Gly Gin Gly Arg Asp Ala Ser Asp 
210 215 220 

Val Asn Thr Ser Trp Pro Val Gin Thr Asp Pro Ala Ser 
225 230 235 



<210> 187 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1180) 

<223> RXA01255 

<400> 187 

tgcccgggta tcctatggat ttggtcatct acaaccatca acgaccattt gcatgccttg 60 

aaatgctgtg aaacctctct aagcaactag agttgtaaaa atg age acc act teg 115 

Met Ser Thr Thr Ser 
1 5 

gaa tea caa gat cac gee gca aga ate gaa get gag cgc caa gaa get 163 
Glu Ser Gin Asp His Ala Ala Arg lie Glu Ala Glu Arg Gin Glu Ala 
10 15 20 

att gag gcg get cct ttt gtt tec gtc age att caa tea agt gga ate 211 
lie Glu Ala Ala Pro Phe Val Ser Val Ser lie Gin Ser Ser Gly lie 
25 30 35 

cac cca teg act tea cgc atg gtc acc att gat ttg gta acg ctg tec 259 
His Pro Ser Thr Ser Arg Met Val Thr lie Asp Leu Val Thr Leu Ser 
40 45 50 

cct aat ttg gag ccg gtg gaa act ttt cat gee gtg ttg gat tec aaa , 307 
Pro Asn Leu Glu Pro Val Glu Thr Phe His Ala Val Leu Asp Ser Lys 
55 60 65 

act gat cct ggc ccc ttc cac ctt cat ggc gtg aca gag gaa gaa ttt 355 
Thr Asp Pro Gly Pro Phe His Leu His Gly Val Thr Glu Glu Glu Phe 
70 75 80 85 

gee age get aag cgt ttc ggc cag att ttg aaa age ttg gac cgc etc 403 
Ala Ser Ala Lys Arg Phe Gly Gin lie Leu Lys Ser Leu Asp Arg Leu 
90 95 100 

ate gat ggt cgt acc ctg ttg ate cac aat get gcg cga agt tgg ggc 451 
lie Asp Gly Arg Thr Leu Leu lie His Asn Ala Ala Arg Ser Trp Gly 
105 110 115 

ttt att gtt tec gaa gee aag cgc get atg aat gat get gcg cgc gee 4 99 
Phe lie Val Ser Glu Ala Lys Arg Ala Met Asn Asp Ala Ala Arg Ala 
120 125 130 
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aat cgc aac age aat cgt gga aat cgc cgt ggt ggt cgc gga cgc cgc 547 
Asn Arg Asn Ser Asn Arg Gly Asn Arg Arg Gly Gly Arg Gly Arg Arg 
135 140 145 

agg cag cgc gtg ggg cac ate cca aag ccg ctg gtg ate gtc gat acg 595 
Arg Gin Arg Val Gly His lie Pro Lys Pro Leu Val lie Val Asp Thr 
150 155 160 165 

ctt gca teg gcg cgt cga caa gca ate get tta gac gac gtg cgc ate 643 
Leu Ala Ser Ala Arg Arg Gin Ala lie Ala Leu Asp Asp Val Arg lie 
170 175 180 

egg ggt gtc gca cac ace etc ggc ctt gac gcg cct gca gcg gag gcg 691 
Arg Gly Val Ala His Thr Leu Gly Leu Asp Ala Pro Ala Ala Glu Ala 
185 190 195 

teg gtg gaa cgc gcg cag gtg teg cac cgc cag ttg tgc cgc gaa gaa 739 
Ser Val Glu Arg Ala Gin Val Ser His Arg Gin Leu Cys Arg Glu Glu 
200 205 210 

act ttg ctt gtg gca egg ctt tat ggt gcg ttg aag cag tea gga ccg 787 
Thr Leu Leu Val Ala Arg Leu Tyr Gly Ala Leu Lys Gin Ser Gly Pro 
215 220 225 

ctg gcg gaa ate gat ccc cag tec ttg cgc gee gat aag ttt ggt ttg 835 
Leu Ala Glu lie Asp Pro Gin Ser Leu Arg Ala Asp Lys Phe Gly Leu 
230 235 • 240 245 



caa cgc teg ate ate egg gtg cag gcg cag gaa get teg cca acg ctg 
Gin Arg Ser lie lie Arg Val Gin Ala Gin Glu Ala Ser Pro Thr Leu 



250 255 260 



883 



gtc aac cct ggt acg tat gag ccg gga aag acg ctg ate get ggg atg 931 

Val Asn Pro Gly Thr Tyr Glu Pro Gly Lys Thr Leu lie Ala Gly Met 
265 270 275 

gaa gtt gtg gtc gcg ccg gaa att gag atg gat ccg gac ate att ate 979 

Glu Val Val Val Ala Pro Glu lie Glu Met Asp Pro Asp lie lie lie 
280 285 290 

caa gcg tgc gtc gat gca gat ttg tec tat tct gag aag etc acc egg 1027 

Gin Ala Cys Val Asp Ala Asp Leu Ser Tyr Ser Glu Lys Leu Thr Arg 

295 300 305 

caa acc tea gtg gtg gtg tgc aat caa acc cgc gac att gac ggc aaa 1075 

Gin Thr Ser Val Val Val Cys Asn Gin Thr Arg Asp lie Asp Gly Lys 
310 315 320 325 

gcg atg cat gee cag cgt aaa gga att ccg ctg ctg tec gat gtt gee 1123 

Ala Met His Ala Gin Arg Lys Gly lie Pro Leu Leu Ser Asp Val Ala 
330 335 340 

ttc tta gca get gtt aaa agg gta aaa gaa ggg aag aaa gtg gac gtc 1171 

Phe Leu Ala Ala Val Lys Arg Val Lys Glu Gly Lys Lys Val Asp Val 
345 350 355 

gaa aag cgc tagtgecact tgcttaacta gac 1203 
Glu Lys Arg 
360 



ATTORNEY DOCKET NO.: BGI-130CP 378 



<210> 188 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 188 

Met Ser Thr Thr Ser Glu Ser Gin Asp His Ala Ala Arg lie Glu Ala 
15 10 15 

Glu Arg Gin Glu Ala lie Glu Ala Ala Pro Phe Val Ser Val Ser lie 
20 25 30 

Gin Ser Ser Gly lie His Pro Ser Thr Ser Arg Met Val Thr lie Asp 
35 40 45 

Leu Val Thr Leu Ser Pro Asn Leu Glu Pro Val Glu Thr Phe His Ala 
50 55 60 

Val Leu Asp Ser Lys Thr Asp Pro Gly Pro Phe His Leu His Gly Val 
65 70 75 80 

Thr Glu Glu Glu Phe Ala Ser Ala Lys Arg Phe Gly Gin lie Leu Lys 
85 90 95 

Ser Leu Asp Arg Leu lie Asp Gly Arg Thr Leu Leu lie His Asn Ala 
100 105 110 

Ala Arg Ser Trp Gly Phe lie Val Ser Glu Ala Lys Arg Ala Met Asn 
115 • 120 125 

Asp Ala Ala Arg Ala Asn Arg Asn Ser Asn Arg Gly Asn Arg Arg Gly 
130 135 140 

Gly Arg Gly Arg Arg Arg Gin Arg Val Gly His lie Pro Lys Pro Leu 
145 150 155 160 

Val lie Val Asp Thr Leu Ala Ser Ala Arg Arg Gin Ala lie Ala Leu 
165 170 175 

Asp Asp Val Arg lie Arg Gly Val Ala His Thr Leu Gly Leu Asp Ala 
180 . 185 190 

Pro Ala Ala Glu Ala Ser Val Glu Arg Ala Gin Val Ser His Arg Gin 
195 200 205 

Leu Cys Arg Glu Glu Thr Leu Leu Val Ala Arg Leu Tyr Gly Ala Leu 
210 215 220 

Lys Gin Ser Gly Pro Leu Ala Glu lie Asp Pro Gin Ser Leu Arg Ala 
225 230 235 240 

Asp Lys Phe Gly Leu Gin Arg Ser lie lie Arg Val Gin Ala Gin Glu 
245 250 255 

Ala Ser Pro Thr Leu Val Asn Pro Gly Thr Tyr Glu Pro Gly Lys Thr 
260 265 270 



Leu He Ala Gly Met Glu Val Val Val Ala Pro Glu He Glu Met Asp 
275 280 285 
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Pro Asp lie lie lie Gin Ala Cys Val Asp Ala Asp Leu Ser Tyr Ser 
290 295 300 

Glu Lys Leu Thr Arg Gin Thr Ser Val Val Val Cys Asn Gin Thr Arg 
305 310 315 320 

Asp lie Asp Gly Lys Ala Met His Ala Gin Arg Lys Gly lie Pro Leu 
325 330 335 

Leu Ser Asp Val Ala Phe Leu Ala Ala Val Lys Arg Val Lys Glu Gly 
340 345 350 

Lys. Lys Val Asp Val Glu Lys Arg 
355 360 



<210> 189 
<211> 913 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> RXN00066 

<400> 189 

tcttctggat ctgaaacgtt aagacggtag gctcaattcc gtggctttgt atagcaagta 60 

tcgaccggca agttttggtg aactagttgg gcagtcgcaa gtg act gac cct ctg 115 

Val Thr Asp Pro Leu 

1 5 

tec gca get ttg gat age ggg cgc ate aac cat gcg tac ctt ttt teg 163 

Ser Ala Ala Leu Asp Ser Gly Arg lie Asn His Ala Tyr Leu Phe Ser 

10 15 20 

ggt ccg cgt ggt tgt ggc aag acg teg teg gca cgc ate ctt gee egg 211 
Gly Pro Arg Gly Cys Gly Lys Thr Ser Ser Ala Arg lie Leu Ala Arg 
25 30 35 

tec etc aac tgc gtg gaa ggc cca act tec acg ccg tgt ggg gtg tgt 259 
Ser Leu Asn Cys Val Glu Gly Pro Thr Ser Thr Pro Cys Gly Val Cys 
40 45 50 

aat tct tgc gta gcg ctg gee ccg ggt ggc cct gga ace ctt gat gta 307 
Asn Ser Cys Val Ala Leu Ala Pro Gly Gly Pro Gly Thr Leu Asp Val 
55 60 65 

aca gag etc gac gee gcg agt aac aat ggt gtc gat gac atg cgt gaa 355 
Thr Glu Leu Asp Ala Ala Ser Asn Asn Gly Val Asp Asp Met Arg Glu 
70 75 80 85 

ctg cgc gaa cgc gcg aac tac gee ccg gcg gaa tct cgc tac cgc gtg 403 
Leu Arg Glu Arg Ala Asn Tyr Ala Pro Ala Glu Ser Arg Tyr Arg Val 
90 95 100 



ttc ate att gac gaa gee cac atg ate agt acc caa ggc ttc aac gee 
Phe lie lie Asp Glu Ala His Met lie Ser Thr Gin Gly Phe Asn Ala 
105 110 115 



451 
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ttg ctg aaa ate gtt gaa gag cca cca gcg cac ctg att ttc ate ttc 499 
Leu Leu Lys lie Val Glu Glu Pro Pro Ala His Leu He Phe He Phe 
120 125 130 

gec acc acc gag ccg gac aaa atg ate ggt acg ate cgt tec cgc acg 547 
Ala Thr Thr Glu Pro Asp Lys Met He Gly Thr He Arg Ser Arg Thr 
135 140 145 

cac aat tac cca ttc cgc ctg etc acc cca ggg gat atg cgc aaa gtg 595 
His Asn Tyr Pro Phe Arg Leu Leu Thr Pro Gly Asp Met Arg Lys Val 
150 155 160 165 

ctg aaa aat gcg gtc gat ggc gaa ggc gtc cac gtc gac gat tec gtt 643 
Leu Lys Asn Ala Val Asp Gly Glu Gly Val His Val Asp Asp Ser Val 
170 175 180 

tac cca ctg gtc ate cgc gee ggc ggc ggc age ccc cgc gac age etc 691 
Tyr Pro Leu Val He Arg Ala Gly Gly Gly Ser Pro Arg Asp Ser Leu 
185 190 195 

tec ate etc gac cag etc ate gee ggc teg ggc ccg gag ggc ttg aca 739 
Ser He Leu Asp Gin Leu He Ala Gly Ser Gly Pro Glu Gly Leu Thr 
200 205 210 

tat gag cgc gee ttg ccg ctg etc ggt gtc aca age ttc acg ctt ate 787 
Tyr Glu Arg Ala Leu Pro Leu Leu Gly Val Thr Ser Phe Thr Leu He 
215 220 225 

gac gat teg ate cat gee ctt gca tct aaa gac aac gca age atg ttc 835 
Asp Asp Ser He His Ala Leu Ala Ser Lys Asp Asn Ala Ser Met Phe 
230 235 240 245 

acc acg ate gat aac gtc ate gaa gaa ggc etc gaa ccg cga cgc ttc 883 
Thr Thr He Asp Asn Val He Glu Glu Gly Leu Glu Pro Arg Arg Phe 
250 255 260 

acg ate gac ttt ctt teg acc cgc tec ggg 913 
Thr He Asp Phe Leu Ser Thr Arg Ser Gly 
265 270 



<210> 190 
<211> 271 
<212> PRT 
<213> Corynebac 

<400> 190 
Val Thr Asp Pro 
1 

Ala Tyr Leu Phe 
20 

Arg He Leu Ala 
35 

Pro Cys Gly Val 
50 



:erium glutamicum 

Leu Ser Ala Ala 
5 

Ser Gly Pro Arg 

Arg Ser Leu Asn 
40 

Cys Asn Ser Cys 
55 



Leu Asp Ser Gly 

10 . 

Gly Cys Gly Lys 
25 

Cys Val Glu Gly 



Val Ala Leu Ala 
60 



Arg He Asn His 
15 

Thr Ser Ser Ala 
30 

Pro Thr Ser Thr 
45 

Pro Gly Gly Pro 



Gly Thr Leu Asp Val Thr Glu Leu Asp Ala Ala Ser Asn Asn Gly Val 
65 70 75 80 
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Asp Asp Met Arg Glu Leu Arg Glu Arg Ala Asn Tyr Ala Pro Ala Glu 
85 90 95 

Ser Arg Tyr Arg Val Phe lie lie Asp Glu Ala His Met lie Ser Thr 
100 105 110 

Gin Gly Phe Asn Ala Leu Leu Lys lie Val Glu Glu Pro Pro Ala His 
115 120 125 

Leu lie Phe lie Phe Ala Thr Thr Glu Pro Asp Lys Met lie Gly Thr 
130 135 140 

lie Arg Ser Arg Thr His Asn Tyr Pro Phe Arg Leu Leu Thr Pro Gly 
145 150 155 160 

Asp Met Arg Lys Val Leu Lys Asn Ala Val Asp Gly Glu Gly Val His 
165 170 - 175 

Val Asp Asp Ser Val Tyr Pro Leu Val lie Arg Ala Gly Gly Gly Ser 
180 185 190 

Pro Arg Asp Ser Leu Ser lie Leu Asp Gin Leu lie Ala Gly Ser Gly 
195 200 205 

Pro Glu Gly Leu Thr Tyr Glu Arg Ala Leu Pro Leu Leu Gly Val Thr 
210 215 220 

Ser Phe Thr Leu lie Asp Asp Ser lie His Ala Leu Ala Ser Lys Asp 
225 230 235 240 

Asn Ala Ser Met Phe Thr Thr lie Asp Asn Val lie Glu Glu Gly Leu 
245 250 255 

Glu Pro Arg Arg Phe Thr lie Asp Phe Leu Ser Thr Arg Ser Gly 
260 265 270 



<210> 191 
<211> 913 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> FRXA00066 

<400> 191 

tcttctggat ctgaaacgtt aagacggtag gctcaattcc gtggctttgt atagcaagta 60 

tcgaccggca agttttggtg aactagttgg gcagtcgcaa gtg act gac cct ctg 115 

Val Thr Asp Pro Leu 

1 5 

tec gca get ttg gat age ggg cgc ate aac cat gcg tac ctt ttt teg 163 

Ser Ala Ala Leu Asp Ser Gly Arg lie Asn His Ala Tyr Leu Phe Ser 

10 15 20 

ggt ccg cgt ggt tgt ggc aag acg teg teg gca cgc ate ctt gee egg 211 
Gly Pro Arg Gly Cys Gly Lys Thr Ser Ser Ala Arg lie Leu Ala Arg 



ATTORNEY DOCKET NO.: BGI-130CP 382 



25 30 35 

tec etc aac tgc gtg gaa ggc cca act tec acg ccg tgt ggg gtg tgt 259 
Ser Leu Asn Cys Val Glu Gly Pro Thr Ser Thr Pro Cys Gly Val Cys 
40 45 50 

aat tct tgc gta gcg ctg gec ccg ggt ggc cct gga acc ctt gat gta 307 
Asn Ser Cys Val Ala Leu Ala Pro Gly Gly Pro Gly Thr Leu Asp Val 
55 60 65 

aca gag etc gac gee gcg agt aac aat ggt gtc gat gac atg cgt gaa 355 
Thr Glu Leu Asp Ala Ala Ser Asn Asn Gly Val Asp Asp Met Arg Glu 
70 ■ 75 80 85 



ctg cgc gaa cgc gcg aac tac gee ccg gcg gaa tct cgc tac cgc gtg 
Leu Arg Glu Arg Ala Asn Tyr Ala Pro Ala Glu Ser Arg Tyr Arg Val 
90 95 100 



ttg ctg aaa ate gtt gaa gag cca cca gcg cac ctg att ttc ate ttc 
Leu Leu Lys lie Val Glu Glu Pro Pro Ala His Leu lie Phe lie Phe 
120 125. 130 



403 



ttc ate att gac gaa gec cac atg ate agt acc caa ggc ttc aac gee 451 
Phe lie lie Asp Glu Ala His Met lie Ser Thr Gin Gly Phe Asn Ala 
105 110 115 



499 



gee acc acc gag ccg gac aaa atg ate ggt acg ate cgt tec cgc acg 547 
Ala Thr Thr Glu Pro Asp Lys Met lie Gly Thr lie Arg Ser Arg Thr 
135 140 145 

cac aat tac cca ttc cgc ctg etc acc cca ggg gat atg cgc aaa gtg 595 
His Asn Tyr Pro Phe Arg Leu Leu Thr Pro Gly Asp Met Arg Lys Val 
150 155 160 165 

ctg aaa aat gcg gtc gat ggc gaa ggc gtc cac gtc gac gat tec gtt 643 
Leu Lys Asn. Ala Val Asp Gly Glu Gly Val His Val Asp Asp Ser Val 
170 175 180 

tac cca ctg gtc ate cgc gec ggc ggc ggc age ccc cgc gac age etc 691 
Tyr Pro Leu Val lie Arg Ala Gly Gly Gly Ser Pro Arg Asp Ser Leu 
185 190 195 

tec ate etc gac cag etc ate gee ggc teg ggc ccg gag ggc ttg aca 739 
Ser lie Leu Asp Gin Leu lie Ala Gly Ser Gly Pro Glu Gly Leu Thr 
200 205 210 

tat gag cgc gec ttg ccg ctg etc ggt gtc aca age ttc acg ctt ate 787 
Tyr Glu Arg Ala Leu Pro Leu Leu Gly Val Thr Ser Phe Thr Leu lie 
215 220 225 

gac gat teg ate cat gec ctt gca tct aaa gac aac gca age atg ttc 835 
Asp Asp Ser lie His Ala Leu Ala Ser Lys Asp Asn Ala Ser Met Phe 
230 235 240 245 

acc acg ate gat aac gtc ate gaa gaa ggc etc gaa ccg cga cgc ttc 883 
Thr Thr lie Asp Asn Val lie Glu Glu Gly Leu Glu Pro Arg Arg Phe 
250 255 260 



acg ate gac ctt cct teg gac ccg etc egg 
Thr lie Asp Leu Pro Ser Asp Pro Leu Arg 
265 270 



913 
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<210> 192 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Val Thr Asp Pro Leu Ser Ala Ala Leu Asp Ser Gly Arg lie Asn His 
15 10 15 

Ala Tyr Leu Phe Ser Gly Pro Arg Gly Cys Gly Lys Thr Ser Ser Ala 
20 25 30 

Arg lie Leu Ala Arg Ser Leu Asn Cys Val Glu Gly Pro Thr Ser Thr 
35 40 45 

Pro Cys Gly Val Cys Asn Ser Cys Val Ala Leu Ala Pro Gly Gly Pro 
50 55 60 

Gly Thr Leu Asp Val Thr Glu Leu Asp Ala Ala Ser Asn Asn Gly Val 
65 70 75 80 

Asp Asp Met Arg Glu Leu Arg Glu Arg Ala Asn Tyr Ala Pro Ala Glu 
85 90 95 

Ser Arg Tyr Arg Val Phe lie lie Asp Glu Ala His Met lie Ser Thr 
100 105 110 

Gin Gly Phe Asn Ala Leu Leu Lys lie Val Glu Glu Pro Pro Ala His 
115 120 125 

Leu lie Phe lie Phe Ala Thr Thr Glu Pro Asp Lys Met lie Gly Thr 
130 135 140 

lie Arg Ser Arg Thr His Asn Tyr Pro Phe Arg Leu Leu Thr Pro Gly 
145 150 155 160 

Asp Met Arg Lys Val Leu Lys Asn Ala Val Asp Gly Glu Gly Val His 
165 170 175 

Val Asp Asp Ser Val Tyr Pro Leu Val lie Arg Ala Gly Gly Gly Ser 
180 185 190 

Pro Arg Asp Ser Leu Ser lie Leu Asp Gin Leu lie Ala Gly Ser Gly 
195 200 205 

Pro Glu Gly Leu Thr Tyr Glu Arg Ala Leu Pro Leu Leu Gly Val Thr 
210 215 220 

Ser Phe Thr Leu lie Asp Asp Ser lie His Ala Leu Ala Ser Lys Asp 
225 230 235 240 

Asn Ala Ser Met Phe Thr Thr lie Asp Asn Val lie Glu Glu Gly Leu 
245 250 255 

Glu Pro Arg Arg Phe Thr lie Asp Leu Pro Ser Asp Pro Leu Arg 
260 265 270 



<210> 193 
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<211> 751 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (89) . . (751) 

<223> RXN01637 

<400> 193 

ttcgacgccc cccaccggac cgcgccgacg ccctaatcga acaatccacc ctgttcaaag 60 
gcaaacgagc tcgccaaacc tagcctcc atg gtg aac tec gga etc gac gac 112 

Met Val Asn Ser Gly Leu Asp Asp" 
1 5 

atg cgt ggt gec acc tea ccg cgc etc ctt ctg gaa ate etc tgc gee 160 
Met Arg Gly Ala Thr Ser Pro Arg Leu Leu Leu Glu lie Leu Cys Ala 
10 15 20 

cga ctg etc ctg gca age aat acc gtg gca ggt cca gcg gtc agt agt 208 
Arg Leu Leu Leu Ala Ser Asn Thr Val Ala Gly Pro Ala Val Ser Ser 
25 30 35 40 

teg act gac get gcg cct gca get act ccg ggt ggt etc act ggt att 256 
Ser Thr Asp Ala Ala Pro Ala Ala Thr Pro Gly Gly Leu Thr Gly lie 
45 50 55 

get get gee cgc gcg aaa gca egg gag tat gga cag aag aag gca get 304 
Ala Ala Ala Arg Ala Lys Ala Arg Glu Tyr Gly Gin Lys Lys Ala Ala 
60 65 70 

cca get cct gca cca act cct gcg ccc gag cca gtg cgc gaa cag tct 352 
Pro Ala Pro Ala Pro Thr Pro Ala Pro Glu Pro Val Arg - Glu Gin Ser 
75 80 85 

ctt gca cca acg cct gaa cca acg cca gcg get gaa cct aca tct cag 400 
Leu Ala Pro Thr Pro Glu Pro Thr Pro Ala Ala Glu Pro Thr Ser Gin 
90 95 100 

ccc gcg ccg gaa ccg gaa ccc gee agg gaa cca gtg gtg gaa gtg egg 448 
Pro Ala Pro Glu Pro Glu Pro Ala Arg Glu Pro Val Val Glu Val Arg 
105 110 115 120 

gag gcg age gtc gaa aag cag cct gca age agt gat ccc etc gaa acc 4 96 
Glu Ala Ser Val Glu Lys Gin Pro Ala Ser Ser Asp Pro Leu Glu Thr 
125 130 135 

att cga age cgc tgg tea gag ctg cgc aac ate gtg gaa aaa caa agt 544 
lie Arg Ser Arg Trp Ser Glu Leu Arg Asn lie Val Glu Lys Gin Ser 
140 145 150 

gtg cgc acc tea ate atg ctg acc gaa gcg cga gtt ttg gga ctg cga 592 
Val Arg Thr Ser lie Met Leu Thr Glu Ala Arg Val Leu Gly Leu Arg 
155 160 165 

ggc gat acc etc gtg etc ggt cac age acc ggg gcg ttg get gcg cgt 640 
Gly Asp Thr Leu Val Leu Gly His Ser Thr Gly Ala Leu Ala Ala Arg 
170 175 180 



ttg aac get get gat cac aac gga att ttg gtc aag gtg ttg get gag 688 
Leu Asn Ala Ala Asp His Asn Gly lie Leu Val Lys Val Leu Ala Glu 
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185 190 195 200 

gaa act ggt ctg cag etc aag gtc gaa tgc att gtg ggc acg aac cca 736 
Glu Thr Gly Leu Gin Leu Lys Val Glu Cys lie Val Gly Thr Asn Pro 
205 210 215 

gec gaa get gga ttt 751 
Ala Glu Ala Gly Phe 
220 

<210> 194 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Met Val Asn Ser Gly Leu Asp Asp Met Arg Gly Ala Thr Ser Pro Arg 
15 10 15 

Leu Leu Leu Glu lie Leu Cys Ala Arg Leu Leu Leu Ala Ser Asn Thr 
20 25 30 

Val Ala Gly Pro Ala Val Ser Ser Ser Thr Asp Ala Ala Pro Ala Ala 
35 40 45 

Thr Pro Gly Gly Leu Thr Gly lie Ala Ala Ala Arg Ala Lys Ala Arg 
50 55 60 

Glu Tyr Gly Gin Lys Lys Ala Ala Pro Ala Pro Ala Pro Thr Pro Ala 
65 70 75 80 

Pro Glu Pro Val Arg Glu Gin Ser Leu Ala Pro Thr Pro Glu Pro Thr 
85 90 95 

Pro Ala Ala Glu Pro Thr Ser Gin Pro Ala Pro Glu Pro Glu Pro Ala 
100 105 110 

Arg Glu Pro Val Val Glu Val Arg Glu Ala Ser Val Glu Lys Gin Pro 
115 120 125 

Ala Ser Ser Asp Pro Leu Glu Thr lie Arg Ser Arg Trp Ser Glu Leu 
130 135 140 

Arg Asn lie Val Glu Lys Gin Ser Val Arg Thr Ser lie Met Leu Thr 
145 . 150 155 160 

Glu Ala Arg Val Leu Gly Leu Arg Gly Asp Thr Leu Val Leu Gly His 
165 170 175 

Ser Thr Gly Ala Leu Ala Ala Arg Leu Asn Ala Ala Asp His Asn Gly 
180 185 190 

lie Leu Val Lys Val Leu Ala Glu Glu Thr Gly Leu Gin Leu Lys Val 
195 200 205 

Glu Cys lie Val Gly Thr Asn Pro Ala Glu Ala Gly Phe 
210 215 220 



<210> 195 
<211> 409 



ATTORNEY DOCKET NO.: BGI-130CP 386 



<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (409) 

<223> FRXA01637 

<400> 195 

cagtctcttg caccaacgcc tgaaccaacg ccagcgggct gaacctacat tctcagcccg 60 

cgccgggaac ccggaamccg scaggraamc agtggtggaa gtg egg gag gcg age 115 

Val Arg Glu Ala Ser 

1 5 

gtc gaa aag cag cct gca age agt gat ccc etc gaa ace att cga age 163 

Val Glu Lys Gin Pro Ala Ser Ser Asp Pro Leu Glu Thr lie Arg Ser 

10 15 20 

cgc tgg tea gag ctg cgc aac ate gtg gaa aaa caa agt gtg cgc ace 211 
Arg Trp Ser Glu Leu Arg Asn lie Val Glu Lys Gin Ser Val Arg Thr 
25 30 35 

tea ate atg ctg ace gaa gcg cga gtt ttg gga ctg cga ggc gat ace 259 
Ser lie Met Leu Thr Glu Ala Arg Val Leu Gly Leu Arg Gly Asp Thr 
40 45 50 

etc gtg etc ggt cac age ace ggg gcg ttg get gcg cgt ttg aac get 307 
Leu Val Leu Gly His Ser Thr Gly Ala Leu Ala Ala Arg Leu Asn Ala 
55 60 65 

get gat cac aac gga att ttg gtc aag gtg ttg get gag gaa act ggt 355 
Ala Asp His Asn Gly lie Leu Val Lys Val Leu Ala Glu Glu Thr Gly 
70 75 80 85 

ctg cag etc aag gtc gaa tgc att gtg ggc acg aac cca gee gaa get 403 
Leu Gin Leu Lys Val Glu Cys lie Val Gly Thr Asn Pro Ala Glu Ala 
90 95 100 

gga ttt 409 
Gly Phe 



<210> 196 
<211> 103 
<212> . PRT 

<213> Corynebacterium glutamicum 
<400> 196 

Val Arg Glu Ala Ser Val Glu Lys Gin Pro Ala Ser Ser Asp Pro Leu 
15 10 15 

Glu Thr lie Arg Ser Arg Trp Ser Glu Leu Arg Asn lie Val Glu Lys 
20 25 30 

Gin Ser Val Arg Thr Ser lie Met Leu Thr Glu Ala Arg Val Leu Gly 
35 40 45 



Leu Arg Gly Asp Thr Leu Val Leu Gly His Ser Thr Gly Ala Leu Ala 
50 55 60 
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Ala Arg Leu Asn Ala Ala Asp His Asn Gly lie Leu Val Lys Val Leu 
65 70 75 80 

Ala Glu Glu Thr Gly Leu Gin Leu Lys Val Glu Cys lie Val Gly Thr 
85 90 95 

Asn Pro Ala Glu Ala Gly Phe 
100 



<210> 197 
<211> 1683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1660) 

<223> RXA00212 

<400> 197 

ttagagcgtg ccgctactcg tggtgatggt cgcgtgggcg aggacatcac ggccaatgct 60 

cgcgtgatcg aagatatccc gcaccagctt cagggcactg atg aat ate ctg tgc 115 

Met Asn lie Leu Cys 
1 5 

ctg ctg tgc tgg aaa ttc gcg gtg agg tgt tea tea ctg tgg agg att 163 
Leu Leu Cys Trp Lys Phe Ala Val Arg Cys Ser Ser Leu Trp Arg lie 
10. 15 20 

tec cag gag gtc aac gcg cag cgc att get gat ggt ggc aag ccg ttt 211 
Ser Gin Glu Val Asn Ala Gin Arg lie Ala Asp Gly Gly Lys Pro Phe 
25 30 35 

gec aac ccg cgt aat get gcg get ggt tct ctg cgt cag aaa aat att 259 
Ala Asn Pro Arg Asn Ala Ala Ala Gly Ser Leu Arg Gin Lys Asn lie 
40 45 50 

gag gac gtg aag aag cgc cgc ctg egg atg ate age cat ggc ate ggt 307 
Glu Asp Val Lys Lys Arg Arg Leu Arg Met lie Ser His Gly lie Gly 
55 60 65 

ttc act gaa ggc ttt age cct gcg tct cag cat gat gcg tat ctg gca 355 
Phe Thr Glu Gly Phe Ser Pro Ala Ser Gin His Asp Ala Tyr Leu Ala 
70 75 80 85 

ttg get gee tgg ggt ttg ccc acc teg ccg tac aca gag get gtg act 403 
Leu Ala Ala Trp Gly Leu Pro Thr Ser Pro Tyr Thr Glu Ala Val Thr 
90 95 100 

gat cca gaa gat gtg gtg aaa aag gtc age tac tgg get gat cac cgc 451 
Asp Pro Glu Asp Val Val Lys Lys Val Ser Tyr Trp Ala Asp His Arg 
105 110 115 

cac gac gca etc cat gag atg gat ggc ctg gtg att aag gtc gat gac 4 99 
His Asp Ala Leu His Glu Met Asp Gly Leu Val lie Lys Val Asp Asp 
120 125 130 



ate gca tct cag cgt get ttg ggt tec acc age cgc gcg cct cgc tgg 



547 
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lie Ala Ser Gin Arg Ala Leu Gly Ser Thr Ser Arg Ala Pro Arg Trp 
135 140 145 

gcc att gcg tac aag tac cct ccg gag gag gtc acc acc aag ctg ctt 595 
Ala lie Ala Tyr Lys Tyr Pro Pro Glu Glu Val Thr Thr Lys Leu Leu 
150 155 160 165 

gat att cag gtt ggc gtt ggt cgc acc ggc cgt gtc acc cca ttc gcg 643 
Asp He Gin Val Gly Val Gly Arg Thr Gly Arg Val Thr Pro Phe Ala 
170 175 180 

gtc atg gag ccg gtt ctt gtt gca gga tea acg gtg tct atg gcg acg 691 
Val Met Glu Pro Val Leu Val Ala Gly Ser Thr Val Ser Met Ala Thr 
185 190 195 

ctg cat aac cag age gaa gtc aag cgt aaa ggc gtg etc ate ggt gac 739 
Leu His Asn Gin Ser Glu Val Lys Arg Lys Gly Val Leu He Gly Asp 
200 205 210 

acc gtg gtt ate cgc aag gcg ggc gag gtt ate cca gag gtg ctt ggc 787 
Thr Val Val He Arg Lys Ala Gly Glu Val lie Pro Glu Val Leu Gly 
215 220 225 

cct gtc gta gag ctt cgt gac ggc aca gag cgc gag tac ate ttc cca 835 
Pro Val Val Glu Leu Arg Asp Gly Thr Glu Arg Glu Tyr He Phe Pro 
230 235 240 245 

acg ctg tgc cct gaa tgc ggt acc cgt ctg gcg ccc gcg aag gcc gat 883 
Thr Leu Cys Pro Glu Cys Gly Thr Arg Leu Ala Pro Ala Lys Ala Asp 
250 255 260 

gac gtg gat tgg cgt tgc ccc aac atg caa age tgt cca ggt cag ctg 931 
Asp Val Asp Trp Arg Cys Pro Asn Met Gin Ser Cys Pro Gly Gin Leu 
265 270 275 

tec acg cgt ttg acc tac ctt get ggt cgt ggc get ttt gat att gaa 979 
Ser Thr Arg Leu Thr Tyr Leu Ala Gly Arg Gly Ala Phe Asp He Glu 
280 285 290 

gca ttg ggc gaa aag ggc get gaa gac etc att cgc acc ggc att ttg 1027 
Ala Leu Gly Glu Lys Gly Ala Glu Asp Leu He Arg Thr Gly He Leu 
295 300 305 

ctt gac gag tct ggc ctg ttc gac etc aca gag gac gat ctg ctg age 1075 
Leu Asp Glu Ser Gly Leu Phe Asp Leu Thr Glu Asp Asp Leu Leu Ser 
310 315 320 325 

tec aat gtc tac acc acc aac gcc ggc aaa gta aat gcc age ggc aag 1123 
Ser Asn Val Tyr Thr Thr Asn Ala Gly Lys Val Asn Ala Ser Gly Lys 
330 335 340 

aaa ctg ctg gac aac ctg caa aaa tec aag cag acc gac etc tgg cga 1171 
Lys Leu Leu Asp Asn Leu Gin Lys Ser Lys Gin Thr Asp Leu Trp Arg 
- 345 350 355 

gtc etc gtg gca tta tct ate agg cac gta ggc ccc acc gca gcg cgc 1219 
Val Leu Val Ala Leu Ser He Arg His Val Gly Pro Thr Ala Ala Arg 
360 365 370 



gcc ctt gca ggt cgc tac cac tec ate cag gcg ctt ate gac gcc ccc 
Ala Leu Ala Gly Arg Tyr His Ser He Gin Ala Leu He Asp Ala Pro 



1267 
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375 380 385 

etc gag gaa etc tec gaa ace gat gga gta ggt acc ate att gee caa 1315 
Leu Glu Glu Leu Ser Glu Thr Asp Gly Val Gly Thr lie lie Ala Gin 
390 395 400 405 

tec ttc aag gac tgg ttc gag gtt gat tgg cac aag gee ate gtg gac 1363 
Ser Phe Lys Asp Trp Phe Glu Val Asp Trp His Lys Ala lie Val Asp 
410 415 420 

aag tgg gca gee get ggt gtg act atg gag gaa gaa gta ggg gag gtc 1411 
Lys Trp Ala Ala Ala Gly Val Thr Met Glu Glu Glu Val Gly Glu Val 
425 430 435 

get gaa caa acc ctt gaa ggc eta acc ate gtg gtc acc gga ggg ttg 1459 
Ala Glu Gin Thr Leu Glu Gly Leu Thr lie Val Val Thr Gly Gly Leu 
440 445 450 

gaa ggc ttc acc aga gat teg gtg aag gaa gee ate ate tec cgt ggc 1507 
Glu Gly Phe Thr Arg Asp Ser Val Lys Glu Ala lie lie Ser Arg Gly 
455 460 465 

gga aaa gee tct gga tct gtc teg aag aaa act gac tac gtg gtg att 1555 
Gly Lys Ala Ser Gly Ser Val Ser Lys Lys Thr Asp Tyr Val Val lie 
470 475 480 485 

ggt gaa aac gca ggt tec aag gee acc aag gca gaa gaa eta ggg ctg 1603 
Gly Glu Asn Ala Gly Ser Lys Ala Thr Lys Ala Glu Glu Leu Gly Leu 
490 495 500 

cgc att ctg gat gag gca gga ttc gtc cgt ttg etc aat acc ggc tea 1651 
Arg lie Leu Asp Glu Ala Gly Phe Val Arg Leu Leu Asn Thr Gly Ser 
505 510 515 

get gac gaa tagtegcaca tgaaaatgee cca 1683 
Ala Asp Glu 
520 



<210> 198 
<211> 520 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Met Asn lie Leu Cys Leu Leu Cys Trp Lys Phe Ala Val Arg Cys Ser 
15 10 15 

Ser Leu Trp Arg lie Ser Gin Glu Val Asn Ala Gin Arg lie Ala Asp 
20 25 30 

Gly Gly Lys Pro Phe Ala Asn Pro Arg Asn Ala Ala Ala Gly Ser Leu 
35 40 45 

Arg Gin Lys Asn lie Glu Asp Val Lys Lys Arg Arg Leu Arg Met lie 
50 55 60 

Ser His Gly lie Gly Phe Thr Glu Gly Phe Ser Pro Ala Ser Gin His 
65 70 75 80 



Asp Ala Tyr Leu Ala Leu Ala Ala Trp Gly Leu Pro Thr Ser Pro Tyr 
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Thr Glu Ala Val 
100 

Trp Ala Asp His 
115 

lie Lys Val Asp 
130 

Arg Ala Pro Arg 
145 

Thr Thr Lys Leu 



Val Thr Pro Phe 
180 

Val Ser Met Ala 
195 

Val Leu lie Gly 
210 

Pro Glu Val Leu 
225 

Glu Tyr lie Phe 



Pro Ala Lys Ala 
260 

Cys Pro Gly Gin 
275 

Ala Phe Asp lie 
290 

Arg Thr Gly lie 
305 

Asp Asp Leu Leu 



Asn Ala Ser Gly 
340 

Thr Asp Leu Trp 
355 

Pro Thr Ala Ala 
370 

Leu lie Asp Ala 
385 

Thr lie lie Ala 



85 

Thr Asp Pro Glu 



Arg His Asp Ala 
120 

Asp lie Ala Ser 
135 

Trp Ala lie Ala 
150 

Leu Asp lie Gin 
165 

Ala Val Met Glu 



Thr Leu His Asn 
200 

Asp Thr Val Val 
215 

Gly Pro Val Val 
230 

Pro Thr Leu Cys 
245 

Asp Asp Val Asp 



Leu Ser Thr Arg 
280 

Glu Ala Leu Gly 
295 

Leu Leu Asp Glu 
310 

Ser Ser Asn Val 
325 

Lys Lys Leu Leu 



Arg Val Leu Val 
360 

Arg Ala Leu Ala 
375 

Pro Leu Glu Glu 
390 

Gin Ser Phe Lys 
405 



90 

Asp Val Val Lys 
105 

Leu His Glu Met 



Gin Arg Ala Leu 
140 

Tyr Lys Tyr Pro 
155 

Val Gly Val Gly 
170 

Pro Val Leu Val 
185 

Gin Ser Glu Val 



lie Arg Lys Ala 
220 

Glu Leu Arg Asp 
235 

Pro Glu Cys Gly 
250 

Trp Arg Cys Pro 
265 

Leu Thr Tyr Leu 



Glu Lys Gly Ala 
300 

Ser Gly Leu Phe 
315 

Tyr Thr Thr Asn 
330 

Asp Asn Leu Gin 
345 

Ala Leu Ser lie 



Gly Arg Tyr His 
380 

Leu Ser Glu Thr 
395 

Asp Trp Phe Glu 
410 



95 

Lys Val Ser Tyr 
110 

Asp Gly Leu Val 
125 

Gly Ser Thr Ser 



Pro Glu Glu Val 
160 

Arg Thr Gly Arg 
175 

Ala Gly Ser Thr 
190 

Lys Arg Lys Gly 
205 

Gly Glu Val lie 



Gly Thr Glu Arg 
240 

Thr Arg Leu Ala 
255 

Asn Met Gin Ser 
270 

Ala Gly Arg Gly 
285 

Glu Asp Leu lie 



Asp Leu Thr Glu 
320 

Ala Gly Lys Val 
335 

Lys Ser Lys Gin 
350 

Arg His Val Gly 
365 

Ser lie Gin Ala 



Asp Gly Val Gly 
400 

Val Asp Trp His 
415 
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Lys Ala lie Val Asp Lys Trp Ala Ala Ala Gly Val Thr Met Glu Glu 
420 425 430 

Glu Val Gly Glu Val Ala Glu Gin Thr Leu Glu Gly Leu Thr He Val 
435 440 445 



Val Thr Gly Gly Leu Glu Gly Phe Thr Arg Asp Ser Val Lys Glu Ala 



450 



455 



460 



He He Ser Arg Gly Gly Lys Ala Ser Gly Ser Val Ser Lys Lys Thr 



465 



470 



475 



480 



Asp Tyr Val Val He Gly Glu Asn Ala Gly Ser Lys Ala Thr Lys Ala 
485 490 495 

Glu Glu Leu Gly Leu Arg He Leu Asp Glu Ala Gly Phe Val Arg Leu 
500 505 510 



Leu Asn Thr Gly Ser Ala Asp Glu 
515 520 



<210> 199 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXA00213 

<400> 199 

aggtctgcac ccattcatac gcgaattttg acgtgagttt tagctttccg agcacctgtg 60 

cgaatggccg tgtccaccct tagggttaga atcgggaacc gtg act gaa gat aat 115 

Val Thr Glu Asp Asn 
1 5 

get caa ctg cgt aga acg tgg aac gac tta gec gag aag gtt cgt tat 163 
Ala Gin Leu Arg Arg Thr Trp Asn Asp Leu Ala Glu Lys Val Arg Tyr 
10 15 20 

cac cga gat cgt tat tac aac gaa cag cca gag ate cct gat get gat 211 
His Arg Asp Arg Tyr Tyr Asn Glu Gin Pro Glu He Pro Asp Ala Asp 
25 30 35 

ttt gat gcg ctt ttt aag cag ctt cag cag ttg gaa gaa gac cac ccg 259 
Phe Asp Ala Leu Phe Lys Gin Leu Gin Gin Leu Glu Glu Asp His Pro 
40 45 50 

gag etc gec gtc cct gat age ccc ace atg gtt gtg ggc get ccg gtg 307 
Glu Leu Ala Val Pro Asp Ser Pro Thr Met Val Val Gly Ala Pro Val 
55 60 65 

gca gag caa tea age ttt gac aat gtt gag cac ttg gag cga atg etc 355 
Ala Glu Gin Ser Ser Phe Asp Asn Val Glu His Leu Glu Arg Met Leu 
70 75 80 85 



age ttg gac aat gtt ttt gat gag cag gag ttg cgt gat tgg ttg ggc 



403 
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Ser Leu Asp Asn Val Phe Asp Glu Gin Glu Leu Arg Asp Trp Leu Gly 
90 95 100 

agg acg cca gcc aag cag tat ttg acg gag ttg aaa att gat ggc ttg 451 
Arg Thr Pro Ala Lys Gin Tyr Leu Thr Glu Leu Lys lie Asp Gly Leu 
105 110 115 



tec ate gac ttg gtg tat cgc aat ggc cag tta gag cgt gcc get act 
Ser lie Asp Leu Val Tyr Arg Asn Gly Gin Leu Glu Arg Ala Ala Thr 
120 125 130 



499 



cgt ggt gat ggt cgc gtg ggc gag gac ate acg gcc aat get cgc gtg 547 
Arg Gly Asp Gly Arg Val Gly Glu Asp lie Thr Ala Asn Ala Arg Val 
135 140 145 

ate gaa gat ate ccg cac cag ctt cag ggc act gat gaa tat cct gtg 595 
lie Glu Asp lie Pro His Gin Leu Gin Gly Thr Asp Glu Tyr Pro Val 
150 155 160 165 

cct get gtg ctg gaa att cgc ggt gag gtg ttc ate act gtg gag gat 643 
Pro Ala Val Leu Glu lie Arg Gly Glu Val Phe lie Thr Val Glu Asp 
170 175 180 

ttc cca gga ggt caa cgc gca gcg cat tgc tgatggtggc aagccgtttg 693 
Phe Pro Gly Gly Gin Arg Ala Ala His Cys 
185 190 

rr.^ 696 



<210> 200 
<211> 191 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Val Thr Glu Asp Asn Ala Gin Leu Arg Arg Thr Trp Asn Asp Leu Ala 
15 10 15 

Glu Lys Val Arg Tyr His Arg Asp Arg Tyr Tyr Asn Glu Gin Pro Glu 
20 25 30 

lie Pro Asp Ala Asp Phe Asp Ala Leu Phe Lys Gin Leu Gin Gin Leu 
35 40 45 

Glu Glu Asp His Pro Glu Leu Ala Val Pro Asp Ser Pro Thr Met Val 
50 55 60 

Val Gly Ala Pro Val Ala Glu Gin Ser Ser Phe Asp Asn Val Glu His 
65 70 75 80 

Leu Glu Arg Met Leu Ser Leu Asp Asn Val Phe Asp Glu Gin Glu Leu 
85 90 95 

Arg Asp Trp Leu Gly Arg Thr Pro Ala Lys Gin Tyr Leu Thr Glu Leu 
100 105 110 

Lys lie Asp Gly Leu Ser lie Asp Leu Val Tyr Arg Asn Gly Gin Leu 
115 120 125 



Glu Arg Ala Ala Thr Arg Gly Asp Gly Arg Val Gly Glu Asp lie Thr 
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130 

Ala Asn Ala Arg 
145 

Asp Glu Tyr Pro 

lie Thr Val Glu 
180 



135 

Val lie Glu Asp 
150 

Val Pro Ala Val 
165 

Asp Phe Pro Gly 



140 

lie Pro His Gin 
155 

Leu Glu lie Arg 
170 

Gly Gin Arg Ala 
185 



Leu Gin Gly Thr 
160 

Gly Glu Val Phe 
175 

Ala His Cys 
190 



<210> 201 
<211> 366 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (343) 

<223> RXA00789 

<400> 201 

cgcccggcag ccagctgcgc atccgcgttg ccgacggctc catcactgcg gcatccatgg 60 

gcacccagca agcaaactaa aaacttagga gaatgaagaa atg acc aat cca gat 115 

Met Thr Asn Pro Asp 

1 5 

ate gtc ggt tec ggc caa ggc aac gat tec ttc gag cca gtc gee caa 163 

lie Val Gly Ser Gly Gin Gly Asn Asp Ser Phe Glu Pro Val Ala Gin 

10 15 20 

tta tec tac gag cgt gca cgc gat gaa etc gtt gaa att gta aaa att 211 
Leu Ser Tyr Glu Arg Ala Arg Asp Glu Leu Val Glu lie Val Lys lie 
25 30 35 

ttg gag etc ggc caa atg ggc etc gac gaa tec etc aaa tac tgg gag 259 
Leu Glu Leu Gly Gin Met Gly Leu Asp Glu Ser Leu Lys Tyr Trp Glu 
40 45 50 

C 9 C 99° 9 aa 9 CC cta 9 ca aa 9 C 9 C tgc gaa gag cac ctg gec ggc gec 307 
Arg Gly Glu Ala Leu Ala Lys Arg Cys Glu Glu His Leu Ala Gly Ala 
55 60 65 

tea gcg cgc gtc gag caa gca tta aac cag gca gaa taatgctttt 353 
Ser Ala Arg Val Glu Gin Ala Leu Asn Gin Ala Glu 
70 75 80 

cgacgcatcc etc 366 



<210> 202 
<211> 81 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 202 

Met Thr Asn Pro Asp lie Val Gly Ser Gly Gin Gly Asn Asp Ser Phe 
15 10 15 
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Glu Pro Val Ala Gin Leu Ser Tyr Glu Arg Ala Arg Asp Glu Leu Val 
20 25 30 

Glu lie Val Lys lie Leu Glu Leu Gly Gin Met Gly Leu Asp Glu Ser 
35 40 45 

Leu Lys Tyr Trp Glu Arg Gly Glu Ala Leu Ala Lys Arg Cys Glu Glu 
50 55 60 

His Leu Ala Gly Ala Ser Ala Arg Val Glu Gin Ala Leu Asn Gin Ala 
65 70 75 80 

Glu 



<210> 203 
<211> 1185 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1162) 

<223> RXN00790 

<400> 203 

acggcttggc catttgtggg tggagggcca gctcgctcag attaatgtaa agcccaattg 60 

aaagctgtcg aatttgacgc ttcgtgatgt ggagcaagaa atg tct gtg cag ctg 115 

Met Ser Val Gin Leu 
1 5 

acc tgc ccg acg gac att ate cgc aat cgc ccc aca ccg etc aag gat 163 

Thr Cys Pro Thr Asp "lie lie* Arg Asn Arg Pro Thr Pro Leu Lys Asp 
10 15 20 

ggc gac cgc gtg att gtg tac ggc aag ccc gcg ttt tat gca ggc cgc 211 
Gly Asp Arg Val lie Val Tyr Gly Lys Pro Ala Phe Tyr Ala Gly Arg 
25 30 35 

ggc act ttt teg ctg tgg gtg act gat ate cgt ccc gtg ggt att ggt 259 
Gly Thr Phe Ser Leu Trp Val Thr Asp lie Arg Pro Val Gly lie Gly 
40 45 50 

gag ttg ctg gcg cgc att gag gag ctg cgt aaa agg ctt gee gcg gag 307 
Glu Leu Leu Ala Arg lie Glu Glu Leu Arg Lys Arg Leu Ala Ala Glu 
55 60 65 

ggt ctt ttt gat cca get egg aag aag cga ctg cca ttt ctg ccc aac 355 
Gly Leu Phe Asp Pro Ala Arg Lys Lys Arg Leu Pro Phe Leu Pro Asn 
70 75 80 85 

cgc gtt ggt ttg ate acg gga cgt ggt tea gcg get gag cgc gat gtg 403 
Arg Val Gly Leu lie Thr Gly Arg Gly Ser Ala Ala Glu Arg Asp Val 
90 95 100 



ctg age gtg get aag gat cgc tgg ccg gaa gtg cag ttt gag gtg ate 
Leu Ser Val Ala Lys Asp Arg Trp Pro Glu Val Gin Phe Glu Val lie 
105 110 115 



451 



ATTORNEY DOCKET NO. : BGI- 1 30CP 395 



aac acg gca gtt cag ggc get tea get gtt cct gaa ate ate gaa gcg 4 99 
Asn Thr Ala Val Gin Gly Ala Ser Ala Val Pro Glu lie lie Glu Ala 
120 125 130 

ttg egg gtt tta gat cag gac cct cgc gtg gat gtc ate ate att gee 547 
Leu Arg Val Leu Asp Gin Asp Pro Arg Val Asp Val lie lie lie Ala 
135 140 145 

cgc ggc ggc ggt tct gtg gag gat ctg etc ccc ttc tct gag gag gee 595 
Arg Gly Gly Gly Ser Val Glu Asp Leu Leu Pro Phe Ser Glu Glu Ala 
150 155 160 165 

ttg cag cgc gca gtc gcg gca gcg cag acg ccc gtg gtg tec gcg att 643 
Leu Gin Arg Ala Val Ala Ala Ala Gin Thr Pro Val Val Ser Ala lie 
170 175 180 

ggc cac gaa cca gat acg ccg gtg ttg gac aat gtc gec gac ctt cgc 691 
Gly His Glu Pro Asp Thr Pro Val Leu Asp Asn Val Ala Asp Leu Arg 
185 190 195 

gcg gcg acc ccg ace gat gca gca aag cgc gtg gtg cct gat gtg gca 739 
Ala Ala Thr Pro Thr Asp Ala Ala Lys Arg Val Val Pro Asp Val Ala 
200 205 210 

gaa gaa cgc atg ttg ate aat cag ctt cgc agt cgt agt gec gcg gcg 787 
Glu Glu Arg Met Leu lie Asn Gin Leu Arg Ser Arg Ser Ala Ala Ala 
215 220 225 

ttg cgc ggt tgg gtg cag cgc gag cag cag gcg ttg gca gcg att cgc 835 
Leu Arg Gly Trp Val Gin Arg Glu Gin Gin Ala Leu Ala Ala lie Arg 
230 235 240 245 

acc agg ccg gtg ctg get gat ccg atg acc ccg att aac cgc cga cgt 883 
Thr Arg Pro Val Leu Ala Asp Pro Met Thr Pro lie Asn Arg Arg Arg 
250 255 260 

gat gag att gec cag get gtg ggc ttg att agg cgc gat gtc acc cat 931 
Asp Glu lie Ala Gin Ala Val Gly Leu lie Arg Arg Asp Val Thr His 
265 270 275 

etc gtc cgc acc gag caa gca ctg gtg gcg teg ttg cgc gca cag gtt 979 
Leu Val Arg Thr Glu Gin Ala Leu Val Ala Ser Leu Arg Ala Gin Val 
280 285 290 

tec gcg etc ggc ccg tec gca acc ttg gcg cgc ggt tat tec gtg gtg 1027 
Ser Ala Leu Gly Pro Ser Ala Thr Leu Ala Arg Gly Tyr Ser Val Val 
295 300 305 

cag gtt att cct cgc gac ggc age gec ccg gaa gtg gtc acc acc ate 1075 
Gin Val lie Pro Arg Asp Gly Ser Ala Pro Glu Val Val Thr Thr lie 
310 315 320 . 325 

gag caa tea ccg ccc ggc age cag ctg cgc ate cgc gtt gee gac ggc 1123 
Glu Gin Ser Pro Pro Gly Ser Gin Leu Arg lie Arg Val Ala Asp Gly 
330 335 340 

tec ate act gcg gca tec atg ggc acc cag caa gca aac taaaaactta 1172 
Ser lie Thr Ala Ala Ser Met Gly Thr Gin Gin Ala Asn 
345 350 

ggagaatgaa gaa 1185 
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<210> 204 
<211> 354 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 204 

Met Ser Val Gin Leu Thr Cys Pro Thr Asp lie lie Arg Asn Arg Pro 
15 10 15 

Thr Pro Leu Lys Asp Gly Asp Arg Val lie Val Tyr Gly Lys Pro Ala 
20 25 30 

Phe Tyr Ala Gly Arg Gly Thr Phe Ser Leu Trp Val Thr Asp lie Arg 
35 40 45 

Pro Val Gly lie Gly Glu Leu Leu Ala Arg lie Glu Glu Leu Arg Lys 
50 55 60 

Arg Leu Ala Ala Glu Gly Leu Phe Asp Pro Ala Arg Lys Lys Arg Leu 
65 70 75 80 

Pro Phe Leu Pro Asn Arg Val Gly Leu lie Thr Gly Arg Gly Ser Ala 
85 90 95 

Ala Glu Arg Asp Val Leu Ser Val Ala Lys Asp Arg Trp Pro Glu Val 
100 105 110 

Gin Phe Glu Val lie Asn Thr Ala Val Gin Gly Ala Ser Ala Val Pro 
115 120 125 

Glu lie He Glu Ala Leu Arg Val Leu Asp Gin Asp Pro Arg Val Asp 
130 135 140 

Val He He He Ala Arg Gly Gly Gly Ser Val Glu Asp Leu Leu Pro 
145 150 155 160 

Phe Ser Glu Glu Ala Leu Gin Arg Ala Val Ala Ala Ala Gin Thr Pro 
165 170 175 

Val Val Ser Ala He Gly His Glu Pro Asp Thr Pro Val Leu Asp Asn 
180 185 190 

Val Ala Asp Leu Arg Ala Ala Thr Pro Thr Asp Ala Ala Lys Arg Val 
195 200 205 

Val Pro Asp Val Ala Glu Glu Arg Met Leu He Asn Gin Leu Arg Ser 
210 215 220 

Arg Ser Ala Ala Ala Leu Arg Gly Trp Val Gin Arg Glu Gin Gin Ala 
225 230 235 240 

Leu Ala Ala He Arg Thr Arg Pro Val Leu Ala Asp Pro Met Thr Pro 
245 250 255 

He Asn Arg Arg Arg Asp Glu lie Ala Gin Ala Val Gly Leu He Arg 
260 265 270 



Arg Asp Val Thr His Leu Val Arg Thr Glu Gin Ala Leu Val Ala Ser 
275 280 285 
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Leu Arg Ala Gin Val 
290 

Gly Tyr Ser 'Val Val 
305 

Val Val Thr Thr lie 
325 

Arg Val Ala Asp Gly 
340 

Ala Asn 



Ser Ala Leu Gly Pro 
295 

Gin Val lie Pro Arg 
310 

Glu Gin Ser Pro Pro 
330 

Ser lie Thr Ala Ala 
345 



Ser Ala Thr Leu Ala Arg 
300 

Asp Gly Ser Ala Pro Glu 
315 320 

Gly Ser Gin Leu Arg lie 
335 

Ser Met Gly Thr Gin Gin 
350 



<210> 205 
<211> 1049 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1026) 

<223> FRXA00790 

<400> 205 

cgc aat cgc ccc aca ccg etc aag gat ggc gac cgc gtg att gtg tac 
Arg Asn Arg Pro Thr Pro Leu Lys Asp Gly Asp Arg Val lie Val Tyr 
1 5-10 15 



48 



ggc aag ccc gcg ttt tat gca ggc cgc ggc act ttt teg ctg tgg gtg 96 

Gly Lys Pro Ala Phe Tyr Ala Gly Arg Gly Thr Phe Ser Leu Trp Val 

20 25 30 

act gat ate cgt ccc gtg ggt att ggt gag ttg ctg gcg cgc att gag 14 4 

Thr Asp lie Arg Pro Val Gly lie Gly Glu Leu Leu Ala Arg lie Glu 

35 40 45 

gag ctg cgt aaa agg ctt gee gcg gag ggt ctt ttt gat cca get egg 

Glu Leu Arg Lys Arg Leu Ala Ala Glu Gly Leu Phe Asp Pro Ala Arg 

50 55 60 

aag aag cga ctg cca ttt ctg ccc aac cgc gtt ggt ttg ate acg gga 

Lys Lys Arg Leu Pro Phe Leu Pro Asn Arg Val Gly Leu lie Thr Gly 

65 70 75 80 

cgt ggt tea gcg get gag cgc gat gtg ctg age gtg get aag gat cgc 

Arg Gly Ser Ala Ala Glu Arg Asp Val Leu Ser Val Ala Lys Asp Arg 

85 90 95 

tgg ccg gaa gtg cag ttt gag gtg ate aac acg gca gtt cag ggc get 

Trp Pro Glu Val Gin Phe Glu Val lie Asn Thr Ala Val Gin Gly Ala 

100 105 110 

tea get gtt cct gaa ate ate gaa gcg ttg egg gtt tta gat cag gac 

Ser Ala Val Pro Glu lie lie Glu Ala Leu Arg Val Leu Asp Gin Asp 

115 120 125 

cct cgc gtg gat gtc ate ate att gee cgc ggc ggc ggt tct gtg gag 432 



192 



240 



288 



336 



384 
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Pro Arg Val Asp Val He He He Ala Arg Gly Gly Gly Ser Val Glu 

130 135 140 

gat ctg etc ccc ttc tct gag gag gec ttg cag cgc gca gtc gcg gca 480 

Asp Leu Leu Pro Phe Ser Glu Glu Ala Leu Gin Arg Ala Val Ala Ala 

145 150 155 160 

gcg cag acg ccc gtg gtg tec gcg att ggc cac gaa cca gat acg ccg 528 

Ala Gin Thr Pro Val Val Ser Ala He Gly His Glu Pro Asp Thr Pro 

165 170 175 

gtg ttg gac aat gtc gec gac ctt cgc gcg gcg acc ccg acc gat gca 576 

Val Leu Asp Asn Val Ala Asp Leu Arg Ala Ala Thr Pro Thr Asp Ala 

180 185 190 

gca aag cgc gtg gtg cct gat gtg gca gaa gaa cgc atg ttg ate aat 624 

Ala Lys Arg Val Val Pro Asp Val Ala -Glu Glu Arg Met Leu He Asn 

195 200 205 

cag ctt cgc agt cgt agt gec gcg gcg ttg cgc ggt tgg gtg cag cgc 672 

Gin Leu Arg Ser Arg Ser Ala Ala Ala Leu Arg Gly Trp Val Gin Arg 

210 215 220 

gag cag cag gcg ttg gca gcg att cgc acc agg ccg gtg ctg get gat 720 

Glu Gin Gin Ala Leu Ala Ala He Arg Thr Arg Pro Val Leu Ala Asp 

225 230 235 240 

ccg atg acc ccg att aac cgc cga cgt gat gag att gec cag get gtg 768 

Pro Met Thr Pro He Asn Arg Arg Arg Asp Glu He Ala Gin Ala Val 

245 250 255 

ggc ttg att agg cgc gat gtc acc cat etc gtc cgc acc gag caa gca 816 

Gly Leu He Arg Arg Asp Val Thr His Leu Val Arg Thr Glu Gin Ala 

260 265 270 

ctg gtg gcg teg ttg cgc gca cag gtt tec gcg etc ggc ccg tec gca 864 

Leu Val Ala Ser Leu Arg Ala Gin Val Ser Ala Leu Gly Pro Ser Ala 

275 280 285 

acc ttg gcg cgc ggt tat tec gtg gtg cag gtt att cct cgc gac ggc 912 

Thr Leu Ala Arg Gly Tyr Ser Val Val Gin Val He Pro Arg Asp Gly 

290 295 300 

age gec ccg gaa gtg gtc acc acc ate gag caa tea ccg ccc ggc age 960 

Ser Ala Pro Glu Val Val Thr Thr lie Glu Gin Ser Pro Pro Gly Ser 

305 310 315 320 

cag ctg cgc ate cgc gtt gee gac ggc tec ate act gcg gca tec atg 1008 

Gin Leu Arg He Arg Val Ala Asp Gly Ser He Thr Ala Ala Ser Met 

325 330 335 

ggc acc cag caa gca aac taaaaactta ggagaatgaa gaa 104 9 

Gly Thr Gin Gin Ala Asn 
340 



<210> 206 
<211> 342 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 206 

Arg Asn Arg Pro Thr Pro Leu Lys Asp Gly Asp Arg Val lie Val Tyr 
15 10 15 

Gly Lys Pro Ala Phe Tyr Ala Gly Arg Gly Thr Phe Ser Leu Trp Val 
20 25 30 

Thr Asp lie Arg Pro Val Gly lie Gly Glu Leu Leu Ala Arg lie Glu 
35 40 45 

Glu Leu Arg Lys Arg Leu Ala Ala Glu Gly Leu Phe Asp Pro Ala Arg 
50 55 60 

Lys Lys Arg Leu Pro Phe Leu Pro Asn Arg Val Gly Leu lie Thr Gly 
65 70 75 80 

Arg Gly Ser Ala Ala Glu Arg Asp Val Leu Ser Val Ala Lys Asp Arg 
85 90 95 

Trp Pro Glu Val Gin Phe Glu Val lie Asn Thr Ala Val Gin Gly Ala 
100 105 110 

Ser Ala Val Pro Glu lie lie Glu Ala Leu Arg Val Leu Asp Gin Asp 
115 120 125 

Pro Arg Val Asp Val lie lie lie Ala Arg Gly Gly Gly Ser Val Glu 
130 135 140 

Asp Leu Leu Pro Phe Ser Glu Glu Ala Leu Gin Arg Ala Val Ala Ala 
145 150 155 160 

Ala Gin Thr Pro Val Val Ser Ala lie Gly His Glu Pro Asp Thr Pro 
165 170 175 

Val Leu Asp Asn Val Ala Asp Leu Arg Ala Ala Thr Pro Thr Asp Ala 
180 185 190 

Ala Lys Arg Val Val Pro Asp Val Ala Glu Glu . Arg Met Leu lie Asn 
195 200 205 

Gin Leu Arg Ser Arg Ser Ala Ala Ala Leu Arg Gly Trp Val Gin Arg 
210 215 220 

Glu Gin Gin Ala Leu Ala Ala lie Arg Thr Arg Pro Val Leu Ala Asp 
225 230 235 240 

Pro Met Thr Pro lie Asn Arg Arg Arg Asp Glu lie Ala Gin Ala Val 
245 250 255 

Gly Leu lie Arg Arg Asp Val Thr His Leu Val Arg Thr Glu Gin Ala 
260 265 270 

Leu Val Ala Ser Leu Arg Ala Gin Val Ser Ala Leu Gly Pro Ser Ala 
275 280 285 

Thr Leu Ala Arg Gly Tyr Ser Val Val Gin Val lie Pro Arg Asp Gly 
290 295 300 . 



Ser Ala Pro Glu Val Val Thr Thr lie Glu Gin Ser Pro Pro Gly Ser 
305 310 315 320 
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Gin Leu Arg lie Arg Val Ala Asp Gly Ser lie Thr Ala Ala Ser Met 
325 330 335 

Gly Thr Gin Gin Ala Asn 
340 



<210> 207 
<211> 912 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (889) 

<223> RXA00898 

<400> 207 

caggtatcgg cctgtatcaa aagctcgggt tcagtgaaca ccaccgacac cggtacgccg 60 

aacggaaatt ctaaaatcca aaacagctag ggtataagtc atg cgc ate gtt aat 115 

Met Arg lie Val Asn 
1 5 

tgg aac gtc aac tct get cgc act cgt gtg gac egg atg gtc gat ttt 163 
Trp Asn Val Asn Ser Ala Arg Thr Arg Val Asp Arg Met Val Asp Phe 
10 15 20 

ttg ctt cgc cat gat gtt gat gta tta gcg gtg cag gaa acc aag tgt 211 
Leu Leu Arg His Asp Val Asp Val Leu Ala Val Gin Glu Thr Lys Cys 
25 30 35 

aaa gat gag caa ttt ccc acc gag cgt ttc acc gaa ate ggc tat gag 259 
Lys Asp Glu Gin Phe Pro Thr Glu Arg Phe Thr Glu lie Gly Tyr Glu 
40 45 50 

gta gec cat ttc ggc ctt aac cag tgg aat ggt gtc gec att att tec 307 
Val Ala His Phe Gly Leu Asn Gin Trp Asn Gly Val Ala lie lie Ser 
55 60 65 

cgc gtt ggc att gaa aat gtg gaa acc cac ttc cct gec caa ccg gga 355 
Arg Val Gly lie Glu Asn Val Glu Thr His Phe Pro Ala Gin Pro Gly 
70 75 80 85 

ttc aac aaa gac ate acc aag gaa caa tec ate gaa gec cgc gec ate 403 
Phe Asn Lys Asp lie Thr Lys Glu Gin Ser lie Glu Ala Arg Ala lie 
90 95 100 

ggc gee cgc tgc ggt ggt gtc cag gtg tgg age etc tat gtt ccc aac 451 
Gly Ala Arg Cys Gly Gly Val Gin Val Trp Ser Leu Tyr Val Pro Asn 
105 110 115 

ggc cgc gaa ate gca gat cct cac tac gac tac aaa ctg cgc tgg eta 4 99 
Gly Arg Glu lie Ala Asp Pro His Tyr Asp Tyr Lys Leu Arg Trp Leu ■ 
120 125 130 

ttc tec ctg cgc aac tac gtg ate gac acc ttg gaa tac cgc ccc gag 547 
Phe Ser Leu Arg Asn Tyr Val lie Asp Thr Leu Glu Tyr Arg Pro Glu 
135 140 145 



gaa aaa ctg gtg ttg etc ggc gac ttc aac ate gcg ccc aca gac ate 595 
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Glu Lys Leu Val Leu Leu Gly Asp Phe Asn lie Ala Pro Thr Asp lie 
150 155 160 165 

gac gtc tgg gac ate gca gec ttc gaa gga aaa ace cac gtc acc gaa 643 
Asp Val Trp Asp lie Ala Ala Phe Glu Gly Lys Thr His Val Thr Glu 
170 175 180 

cca gaa cgt gca get ttc gac ggc etc ate gaa gee gga etc aaa gaa 691 
Pro Glu Arg Ala Ala Phe Asp Gly Leu lie Glu Ala Gly Leu Lys Glu 
185 190 195 

acc acc ccc gga cct ggt acc tac acc tac tgg gat tac aaa ggc gca 739 
Thr Thr Pro Gly Pro Gly Thr Tyr Thr Tyr Trp Asp Tyr Lys Gly Ala 
200 205 210 

cgc ttc etc aaa ggc gaa ggc atg cgc ate gat ttc cag etc gca tec 787 
Arg Phe Leu Lys Gly Glu Gly Met Arg lie Asp Phe Gin Leu Ala Ser 
215 220 225 

ccg gee ctt get gca acc gcg ggt gaa acc ttt gtg gac gtt gaa gaa 835 
Pro Ala Leu Ala Ala Thr Ala Gly Glu Thr Phe Val Asp Val Glu Glu 
230 235 240 245 

cgc age gga acc ggc gee tct gac cac gca cca gtc ate gtt gat tac 883 
Arg Ser Gly Thr Gly Ala Ser Asp His Ala Pro Val lie Val Asp Tyr 
250 255 260 

aag gtg taactgcgta tgatctttca gat 912 
Lys Val 



<210> 208 
<211> 263 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 208 

Met Arg lie Val Asn Trp Asn Val Asn Ser Ala Arg Thr Arg Val Asp 
1 5 10 15 

Arg Met Val Asp Phe Leu Leu Arg His Asp Val Asp Val Leu Ala Val 
20 25 30 

Gin Glu Thr Lys Cys Lys Asp Glu Gin Phe Pro Thr Glu Arg Phe Thr 
35 40 45 

Glu lie Gly Tyr Glu Val Ala His Phe Gly Leu Asn Gin Trp Asn Gly 
50 55 60 

Val Ala lie lie Ser Arg Val Gly lie Glu Asn Val Glu Thr His Phe 
65 70 75 80 

Pro Ala Gin Pro Gly Phe Asn Lys Asp lie Thr Lys Glu Gin Ser lie 
85 90 95 

Glu Ala Arg Ala lie Gly Ala Arg Cys Gly Gly Val Gin Val Trp Ser 
100 105 110 

Leu Tyr Val Pro Asn Gly Arg Glu lie Ala Asp Pro His Tyr Asp Tyr 
115 120 125 
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Lys Leu Arg Trp 
130 

Glu Tyr Arg Pro 
145 

Ala Pro Thr Asp 



Thr His Val Thr 
180 

Ala Gly Leu Lys 
195 

Asp Tyr Lys Gly 
210 

Phe Gin Leu Ala 
225 

Val Asp Val Glu 



Val lie Val Asp 
260 



Leu Phe Ser Leu 
135 

Glu Glu Lys Leu 
150 

lie Asp Val Trp 
165 

Glu Pro Glu Arg 



Glu Thr Thr Pro 
200 

Ala Arg Phe Leu 
215 

Ser Pro Ala Leu 
230 

Glu Arg Ser Gly 
245 

Tyr Lys Val 



Arg Asn Tyr Val 
140 

Val Leu Leu Gly 
155 

Asp lie Ala Ala 
170 

Ala Ala Phe Asp 
185 

Gly Pro Gly Thr 



Lys Gly Glu Gly 
220 

Ala Ala Thr Ala 
235 

Thr Gly Ala Ser 
250 



lie Asp Thr Leu 



Asp Phe Asn lie 
160 

Phe Glu Gly Lys 
175 

Gly Leu lie Glu 
190 

Tyr Thr Tyr Trp 
205 

Met Arg lie Asp 



Gly Glu Thr Phe 
240 

Asp His Ala Pro 
255 



<210> 209 
<211> 806 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (783) 
<223> .RXN03175 

<400> 209 

gtc cgc gca age gaa aaa gac acc gec acc gca ctg caa ccc gec tta 48 
Val Arg Ala Ser Glu Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu 
15 10 15 

gat aac gga tgg cac tac att ggt gec cca gca get gec aag gga cgt 96 
Asp Asn Gly Trp His Tyr lie Gly Ala Pro Ala Ala Ala Lys Gly Arg 
20 25 30 

gec ggt gtc ggc att ttg tct agg cat gaa ctt gaa gat gtg aac ate 144 
Ala Gly Val Gly lie Leu Ser Arg His Glu Leu Glu Asp Val Asn lie 
35 40 45 

ggt ttt gga tct ttc ctt gac tec ggc cgc tac att gaa gca acc ate 192 
Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg Tyr lie Glu Ala Thr lie 
50 55 60 

aaa gac acc acc ctg gat gtg cca gta acc gtg gca tct ctt tac etc 240 
Lys Asp Thr Thr Leu Asp Val Pro Val Thr Val Ala- Ser Leu Tyr Leu 
65 70 75 80 

ccc tea ggt tea gcg ggc acc gac aag cag gat gaa aag tac cgc ttc 288 
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Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe 
85 90 95 

etc gat gaa ttc gaa ggg ttc ctg gac cag cgc get aaa gaa cgc tec 336 

Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser 

100 105 110 

cac atg gtc ate ggt ggc gac tgg aac ate tgc cac cgc cgc gaa gac 384 

His Met Val lie Gly Gly Asp Trp Asn lie Cys His Arg Arg Glu Asp 
115 120 125 

ctg aaa aac tgg aaa ace aac caa aag aaa tec ggt ttc ctt ccc gac 432 

Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp 
130 135 140 

gaa cgc gca ttc atg gat tea gtc ttt ggc acc ttc cca gat gag gca 480 

Glu Arg Ala Phe Met Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala 
145 150 155 160 

acc cag gtt gca ggg gee ggc gac ttc ttc ggt gec gtg gac tat gaa 528 

Thr Gin Val Ala Gly Ala Gly Asp Phe Phe Gly' Ala Val Asp Tyr Glu 
165 170 175 

gga acg agg cgt cga gaa gca act acg gac cct gcg tgg ttc gac gtt 576 

Gly Thr Arg Arg Arg Glu Ala' Thr Thr Asp Pro Ala Trp Phe Asp Val 

180 185 190 

gca cgt cgc ctg caa cct gaa ggc gac ggc ccc tac act tgg tgg acc 624 

Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr 
195 200 205 

tac cgc gga aaa gec ttc gac acc ggc gec gga tgg cgc ate gac tac 672 

Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala Gly Trp Arg lie Asp Tyr 
210 215 220 

caa gca gca acc gca gcg atg etc gaa cgc gca gaa cgc tec tgg gta 720 

Gin Ala Ala Thr Ala Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val 
225 230 235 240 

gac aaa gee get gca tac gat ttg cgc tgg tea gat cac tea cca ctg 768 

Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu 
245 250 255 

aac gtg ate tac tec taaaatgctg ctgacaattc tat 806 
Asn Val lie Tyr Ser 
260 



<210> 210 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Val Arg Ala Ser Glu Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu 
15 10 15 

Asp Asn Gly Trp His Tyr lie Gly Ala Pro Ala Ala Ala Lys Gly Arg 
20 25 30 



Ala Gly Val Gly lie Leu Ser Arg His Glu Leu Glu Asp Val Asn lie 
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35 40 45 

Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg Tyr lie Glu Ala Thr lie 
50 55 60 

Lys Asp Thr Thr Leu Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu 
65. 70 75 80 

Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe 
85 90 . 95 

Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser 
100 105 110 

His Met Val lie Gly Gly Asp Trp Asn lie Cys His Arg Arg Glu Asp 
115 120 125 

Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp 
130 135 140 

Glu Arg Ala Phe Met Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala 
145 150 - 155 160 

Thr Gin Val Ala Gly Ala Gly Asp Phe Phe Gly Ala Val Asp Tyr Glu 
165 170 175 

Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp Pro Ala Trp Phe Asp Val 
180 185 190 

Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr 
195 200 205 

Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala Gly Trp Arg lie Asp Tyr 
210 215 220 

Gin Ala Ala Thr Ala Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val 
225 230 235 240 

Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu 
245 250 255 

Asn Val lie Tyr Ser 
260 



<210> 211 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> FRXA02883 

<400> 211 

tgccatcgtg gtgtggttcc ccatggtggc cttgcgtaaa cgcacataaa cggggttggc 60 



ggatggagga tttccccaag cacccactag tgtgacaagc atg agt ttt cac ate 115 

Met Ser Phe His lie 
1 5 
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aca tec gtc aat gtc aac ggc att agg gca gcg gtc aaa cag cga age 163 

Thr Ser Val Asn Val Asn Gly lie Arg Ala Ala Val Lys Gin Arg Ser 
10 15 20 

gaa aca aac eta ggt ttc ctt ccg tgg ctt gaa gaa act cgc ccg gac 211 

Glu Thr Asn Leu Gly Phe Leu Pro Trp Leu Glu Glu Thr Arg Pro Asp 
25 30 35 

gtt gtc etc etc caa gaa gtc cgc gca age gaa aaa gac acc gec ace 259 

Val Val Leu Leu Gin Glu Val Arg Ala Ser Glu Lys Asp Thr Ala Thr 
40 45 50 

gca ctg caa ccc gee tta gat aac gga tgg cac tac att ggt gee cca 307 

Ala Leu Gin Pro Ala Leu Asp Asn Gly Trp His Tyr lie Gly Ala Pro 
55 60 65 

gca get gee aag gga cgt gee ggt gtc ggc att ttg tct agg cat gaa 355 

Ala Ala Ala Lys Gly Arg Ala Gly Val Gly lie Leu Ser Arg His Glu 

70 75 80 85 

ctt gaa gat gtg aac ate ggt ttt gga tct ttc ctt gac tec ggc cgc 403 

Leu Glu Asp Val Asn lie Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg 
90 95 100 

tac att gaa gca acc ate aaa gac acc acc ctg gat gtg cca gta acc 451 

Tyr lie Glu Ala Thr lie Lys Asp Thr Thr Leu Asp Val Pro Val Thr 
105 110 115 

gtg gca tct ctt tac etc ccc tea ggt tea gcg ggc acc gac aag cag 4 99 

Val Ala Ser Leu Tyr Leu Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin 
120 125 130 

gat gaa aag tac cgc ttc etc gat gaa ttc gaa ggg ttc ctg gac cag 547 

Asp Glu Lys Tyr Arg Phe Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin 
135 140 145 

cgc get aaa gaa cgc tec cac atg gtc ate ggt ggc gac tgg aac ate 595 

Arg Ala Lys Glu Arg Ser His Met Val lie Gly Gly Asp Trp Asn lie 

150 155 160 165 

tgc cac cgc cgc gaa gac ctg aaa aac tgg aaa acc aac caa aag aaa 643 

Cys His Arg Arg Glu Asp Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys 
170 175 180 

tec ggt ttc ctt ccc gac gaa cgc gca ttc atg gat tea gtc ttt ggc 691 

Ser Gly Phe Leu Pro Asp Glu Arg Ala Phe Met Asp Ser Val Phe Gly 
185 190 195 

acc ttc cca gat gag gca acc cag gtt gca ggg gee ggc gac ttc ttc 739 

Thr Phe Pro Asp Glu Ala Thr Gin Val Ala Gly Ala Gly Asp Phe Phe 
200 205 210 

ggt gee gtg gac tat gaa gga acg agg cgt cga gaa gca act acg gac 787 

Gly Ala Val Asp Tyr Glu Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp 
215 220 225 



cct gcg tgg ttc gac gtt gca cgt cgc ctg caa cct gaa ggc gac ggc 
Pro Ala Trp Phe Asp Val Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly 
230 235 240 245 



835 



ATTORNEY DOCKET NO.: BGI-130CP 



406 



ccc tac act tgg tgg acc tac cgc gga aaa gcc ttc gac acc ggc gcc 883 
Pro Tyr Thr Trp Trp Thr Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala 
250 255 260 

gga tgg cgc ate gac tac caa gca gca acc gca gcg atg ctc.gaa cgc 931 
Gly Trp Arg lie Asp Tyr Gin Ala Ala Thr Ala Ala Met Leu Glu Arg 
265 270 275 

gca gaa cgc tec tgg gta gac aaa gcc get gca tac gat ttg cgc tgg 979 
Ala Glu Arg Ser Trp Val Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp 
280 285 290 

tea gat cac tea cca ctg aac gtg ate tac tec taaaatgctg ctgacaattc 1032 
Ser Asp His Ser Pro Leu Asn Val lie Tyr Ser 
295 300 

tat 1035 



<210> 212 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 212 

Met Ser Phe His lie Thr Ser Val Asn Val Asn Gly lie Arg Ala Ala 
1 5 10 15 

Val Lys Gin Arg Ser Glu Thr Asn Leu Gly Phe Leu Pro Trp Leu Glu 
20 25 30 

Glu Thr Arg Pro Asp Val Val Leu Leu Gin Glu Val Arg Ala Ser Glu 
35 40 45 

Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu Asp Asn Gly Trp His 
50 55 60 

Tyr lie Gly Ala Pro Ala Ala Ala Lys Gly Arg Ala Gly Val Gly lie 
65 70 75 80 

Leu Ser Arg His Glu Leu Glu Asp Val Asn lie Gly Phe Gly Ser Phe 
85 90 95 

Leu Asp Ser Gly Arg Tyr lie Glu Ala Thr lie Lys Asp Thr Thr Leu 
100 105 110 

Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu Pro Ser Gly Ser Ala 
115 120 125 

Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe Leu Asp Glu Phe Glu 
130 135 140 

Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser His Met Val lie Gly 
145 150 155 160 

Gly Asp Trp Asn lie Cys His Arg Arg Glu Asp Leu Lys Asn Trp Lys 
165 170 175 

Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp Glu Arg Ala Phe Met 
180 185 190 
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407 



Asp Ser Val Phe 
195 

Ala Gly Asp Phe 
210 

Glu Ala Thr Thr 
225 

Pro Glu Gly Asp 



Phe Asp Thr Gly 
260 

Ala Met Leu Glu 
275 

Tyr Asp Leu Arg 
290 



Gly Thr Phe Pro 
200 

Phe Gly Ala Val 
215 

Asp Pro Ala Trp 
230 

Gly Pro Tyr Thr 
245 

Ala Gly Trp Arg 



Arg Ala Glu Arg 
280 

Trp Ser Asp His 
295 



Asp Glu Ala Thr 



Asp Tyr Glu Gly 
220 

Phe Asp Val Ala 
235 

Trp Trp Thr Tyr 
250 

lie Asp Tyr Gin 
265 

Ser Trp Val Asp 



Ser Pro Leu Asn 
300 



Gin Val Ala Gly 
205 

Thr Arg Arg Arg 



Arg Arg Leu Gin 
240 

Arg Gly Lys Ala 
255 

Ala Ala Thr Ala 
270 

Lys Ala Ala Ala 
285 

Val lie Tyr Ser 



<210> 213 
<211> 1530 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1507) 
<223> RXA00341 

<400> 213 

gacccatacc aagacctatc tggggaacct cgacccttct gtgcccaagg aaactcaaca 60 

cccctgcata tacttttccg ctgtggaaca atgggagcgc atg aag etc tat gca 115 

Met Lys Leu Tyr Ala 
1 5 



gca gtc etc gac ttt gaa cca gtg gca caa gag ttc ggt gtg gag cga 
Ala Val Leu Asp Phe Glu Pro Val Ala Gin Glu Phe Gly Val Glu Arg 
10 15 20 



gat ccc gta ggt tec aga gac etc gat caa get gtg ctg att gag gag 
Asp Pro Val Gly Ser Arg Asp Leu Asp Gin Ala Val Leu lie Glu Glu 
55 60 65 

ate gac age gga ttt egg gtg cat tac gcg att gca gat gtc gca gee 
lie Asp Ser Gly Phe Arg Val His Tyr Ala lie Ala Asp Val Ala Ala 
70 75 80 85 



163 



ggt ttt gac cct cat ate cac gac gaa gee gcg tea agt gtc gat agg 211 
Gly Phe Asp Pro His lie His Asp Glu Ala Ala Ser Ser Val Asp Arg 
25 30 35 

tat gcg caa gag egg gaa gat etc ctg cac atg ccc ttt gtc acc ate 259 
Tyr Ala Gin Glu Arg Glu Asp Leu Leu His Met Pro Phe Val Thr lie 
40 45 50 



307 



355 
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ttc gtg gag ccg ggc agt gaa ttg gaa aag att tec ctt cac cgc ggg 403 
Phe Val Glu Pro Gly Ser Glu Leu Glu Lys lie Ser Leu His Arg Gly 
90 95 100 



cag act att tat ctg ccg gat tec cca gcg cga ctg cac cct gag gaa 
Gin Thr lie Tyr Leu Pro Asp Ser Pro Ala Arg Leu His Pro Glu Glu 
105 110 115 



aag gtg cgt cgc ggg ttg gtg aaa tec egg gcg cgt ttg gat tat gat 
Lys Val Arg Arg Gly Leu Val Lys Ser Arg Ala Arg Leu Asp Tyr Asp 
150 155 160 165 



451 



tta tec gaa gat gcg gca age ctg ctg gag gga caa acg aga cca gcg 499 

Leu Ser Glu Asp Ala Ala Ser Leu Leu Glu Gly Gin Thr Arg Pro Ala 
120 125 130 

gtt gtg tgg teg att gat eta gat gaa cgt ggc gaa gtc aca gee ace 547 

Val Val Trp Ser lie Asp Leu Asp Glu Arg Gly Glu Val Thr Ala Thr 
135 140 145 



595 



cag get caa ata gat gee gag aat ggt egg ttg cat ccg teg ata age 643 
Gin Ala. Gin lie Asp Ala Glu Asn Gly Arg Leu His Pro Ser lie Ser 
170 175 180 

tta ttg ccc aag gtc ggg cag ctg agg cag gaa age gcg eta egg cgc 691 
Leu Leu Pro Lys Val Gly Gin Leu Arg Gin Glu Ser Ala Leu Arg Arg 
185 190 195 

gaa gec gtg aat ctt tct att ccc age cag cga gtg gtg aaa gtg ccc 739 
Glu Ala Val Asn Leu Ser lie Pro Ser Gin Arg Val Val Lys Val Pro 
200 205 210 

aat gat gac gee ggt gaa cac tat gaa att gtc ate gag cca cgc ccg 787 
Asn Asp Asp Ala Gly Glu His Tyr Glu lie Val lie Glu Pro Arg Pro 
215 220 225 

cac ate atg gat tac aat tec gag att tec ctg etc aca ggc atg gta 835 
His lie Met Asp Tyr Asn Ser Glu lie Ser Leu Leu Thr Gly Met Val 
230 235 240 245 

gcg ggg gag atg atg. gtg aaa gcg ggg cac ggt ttg ctg cgt aca etc 883 
Ala Gly Glu Met Met Val Lys Ala Gly His Gly Leu Leu Arg Thr Leu 
250 255 260 

gee ccg gcg acc aaa gaa tec gaa get act ttc aga tea gag gcg caa 931 
Ala Pro Ala Thr Lys Glu Ser Glu Ala Thr Phe Arg Ser Glu Ala Gin 
265 270 275 

gee ctt ggt ttt gag ate gcg ccc gaa caa ccc ate ggt gag ttt ctt 979 
Ala Leu Gly Phe Glu lie Ala Pro Glu Gin Pro lie Gly Glu Phe Leu 
280 285 290 

caa agt gtg gat ccc aat acg ccc aaa ggg atg gee att cag agg gaa 1027 
Gin Ser Val Asp Pro Asn Thr Pro Lys Gly Met Ala lie Gin Arg Glu 
295 300 305 

gca cag aaa etc ttg egg ggc tec ggc tac gee age gtg aaa aat ggg 1075 
Ala Gin Lys Leu Leu Arg Gly Ser Gly Tyr Ala Ser Val Lys Asn Gly 
310 315 320 325 
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gac teg gaa gtg cat tec ggt gtt ggt ggt tac tat get cac gtc ace 1123 

Asp Ser Glu Val His Ser Gly Val Gly Gly Tyr Tyr Ala His Val Thr 

330 335 340 

gca ccg ctg cgc cga ctt ate gac cgt ttc gee ace gaa cat tgc ctt 1171 

Ala Pro Leu Arg Arg Leu lie Asp Arg Phe Ala Thr Glu His Cys Leu 

345 350 355 

gcg att gee tec gga acg gac gtt cct gaa tgg gtg ace agg gtg gaa 1219 

Ala lie Ala Ser Gly Thr Asp Val Pro Glu Trp Val Thr Arg Val Glu 

360 365 370 

gag caa gtt etc gac acc atg aaa tac tec tec att ttg gee age caa 1267 

Glu Gin Val Leu Asp Thr Met Lys Tyr Ser Ser lie Leu Ala Ser Gin 
375 380 385 

gtg gat aat gee tgc etc gac etc aca gaa gee acc gtg ttg aaa tac 1315 

Val Asp Asn Ala Cys Leu Asp Leu Thr Glu Ala Thr Val Leu Lys Tyr 

390 395 400 405 

tgg gag ggc caa aac ttc aac gcg gtg gtt gta gcg age gaa cct gaa 1363 

Trp Glu Gly Gin Asn Phe Asn Ala Val Val Val Ala Ser Glu Pro Glu 

410 415 420 

aag aac tct get cga ctt ttt gtg tac aaa ccg cca gtg ttg gca aag 1411 

Lys Asn Ser Ala Arg Leu Phe Val Tyr Lys Pro Pro Val Leu Ala Lys 

425 430 435 

tgt att ggc gee cca gaa cag gga aca aac caa gat gtc aca ctg gtg 1459 

Cys lie Gly Ala Pro Glu Gin Gly Thr Asn Gin Asp Val Thr Leu Val 

440 445 450 

act gcg aac ttg aag aag cgt gaa gtt ttg ttt gcg tgg ccg get gac 1507 

Thr Ala Asn Leu Lys Lys Arg Glu Val Leu Phe Ala Trp. Pro Ala Asp 
455 460 465 

taagcatgea ggctggttaa gta 1530 



<210> 214 
<211> 469 
<212> PRT , 

<213> Corynebacterium glutamicum 
<400> 214 

Met Lys Leu Tyr Ala Ala Val Leu Asp Phe Glu Pro Val Ala Gin Glu 
1 5 10 15 

Phe Gly Val Glu Arg Gly Phe Asp Pro His lie His Asp Glu Ala Ala 
20 25 30 

Ser Ser Val Asp Arg Tyr Ala Gin Glu Arg Glu Asp Leu Leu His Met 
35 40 45 

Pro Phe Val Thr lie Asp Pro Val Gly Ser Arg Asp Leu Asp Gin Ala 

50 55 , ' 60 

Val Leu lie Glu Glu lie Asp Ser Gly Phe Arg Val His Tyr Ala lie 
65 70 75 80 



Ala Asp Val Ala Ala Phe Val Glu Pro Gly Ser Glu Leu Glu Lys lie 
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410 



Ser Leu His Arg 
100 

Leu His Pro Glu 
115 

Gin Thr Arg Pro 
130 

Glu Val Thr Ala 
145 

Arg Leu Asp Tyr 



His Pro Ser lie 
180 

Ser Ala Leu Arg 
195 

Val Val Lys Val 
210 

lie Glu Pro Arg 
225 

Leu Thr Gly Met 



Leu Leu Arg Thr 
260 

Arg Ser Glu Ala 
275 

lie Gly Glu Phe 
290 

Ala lie Gin Arg 
305 

Ser Val Lys Asn 



Tyr Ala His Val 
340 

Thr Glu His Cys 
355 

Val Thr Arg Val 
370 

lie Leu Ala Ser 
385 

Thr Val Leu Lys 



85 

Gly Gin Thr lie 



Glu Leu Ser Glu 
120 

Ala Val Val Trp 
135 

Thr Lys Val Arg 
150 

Asp Gin Ala Gin 
165 

Ser Leu Leu Pro 



Arg Glu Ala Val 
200 

Pro Asn Asp Asp 
215 

Pro His lie Met 
230 

Val Ala Gly Glu 
245 

Leu Ala Pro Ala 



Gin Ala Leu Gly 
280 

Leu Gin Ser Val 
295 

Glu Ala Gin Lys 
310 

Gly Asp Ser Glu 
325 

Thr Ala Pro Leu 



Leu Ala lie Ala 
360 

Glu Glu Gin Val 
375 

Gin Val Asp Asn 
390 

Tyr Trp Glu Gly 
405 



90 

Tyr Leu Pro Asp 
105 

Asp Ala Ala Ser 



Ser lie Asp Leu 
140 

Arg Gly Leu Val 
155 

lie Asp Ala Glu 
170 

Lys Val Gly Gin 
185 

Asn Leu Ser lie 



Ala Gly Glu His 
220 

Asp Tyr Asn Ser 
235 

Met Met Val Lys 

250 . 

Thr Lys Glu Ser 
265 

Phe Glu lie Ala 



Asp Pro Asn Thr 
300 

Leu Leu Arg Gly 
315 

Val His Ser Gly 
330 

Arg Arg Leu lie 
345 

Ser Gly Thr Asp 



Leu Asp Thr Met 
380 

Ala Cys Leu Asp 
395 

Gin Asn Phe Asn 
410 



95 

Ser Pro Ala Arg 
110 

Leu Leu Glu Gly 
125 

Asp Glu Arg Gly 



Lys Ser Arg Ala 
160 

Asn Gly Arg Leu 
175 

Leu Arg Gin Glu 
190 

Pro Ser Gin Arg 
205 

Tyr Glu He Val 



Glu He Ser Leu 
240 

Ala Gly His Gly 
255 

Glu Ala Thr Phe 
270 

Pro Glu Gin Pro 
285 

Pro Lys Gly Met 



Ser Gly Tyr Ala 
320 

Val Gly Gly Tyr 
335 

Asp Arg Phe Ala 
350 

Val Pro Glu Trp 
365 

Lys Tyr Ser Ser 



Leu Thr Glu Ala 
400 

Ala Val Val Val 
415 
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Ala Ser Glu Pro Glu Lys Asn Ser Ala Arg Leu Phe Val Tyr Lys Pro 
420 425 430 

Pro Val Leu Ala Lys Cys lie Gly Ala Pro Glu Gin Gly Thr Asn Gin 
435 440 . 445 

Asp Val Thr Leu Val Thr Ala Asn Leu Lys Lys Arg Glu Val Leu Phe 
450 455 460 

Ala Trp Pro Ala Asp 
465 



<210> 215 
<211> 519 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (496) 
<223> RXA02077 

<400> 215 

ccagcagccc tgaatctgat gtctccaaga tgcgcgcttc aattgtcagc cgttacggcc 60 

tggcagatat cgctcgcgaa attgatcttg gcaaccacat atg ctg ggc aaa ggc 115 

Met Leu Gly Lys Gly 
1 5 

gaa ttg etc acc gaa ggt cgc agt aag gat tec att ctt gcg gac acc 163 

Glu Leu Leu Thr Glu Gly Arg Ser Lys Asp Ser lie Leu Ala Asp Thr 
10 15 20 

aca gag gcg ttg ttc ggc gcg att ttc cgc cag cac ggt ttt gaa acc 211 
Thr Glu Ala Leu Phe Gly Ala lie Phe Arg Gin His Gly Phe Glu Thr 
25 30 35 

gec cgc gac gta att ttg cgc ctg ttt gec tac aag ate gat aac gca 259 
Ala Arg Asp Val lie Leu Arg Leu Phe Ala Tyr Lys lie Asp Asn Ala 
40 45 50 

teg gec agg ggc att cac cag gac tgg aag acc acg ctg cag gag gaa 307 
Ser Ala Arg Gly lie His Gin Asp Trp Lys Thr Thr Leu Gin Glu Glu 
55 60 65 

ctt get cag cgc aag cgc ccc atg get gaa tat tec gec acc tea gtc 355 
Leu Ala Gin Arg Lys Arg Pro Met Ala Glu Tyr Ser Ala Thr Ser Val 
70 75 . 80 85 

ggt ccg gat cac gat eta gtg ttc acc gee ate gtg acg ctg gaa ggt 403 
Gly Pro Asp His Asp Leu Val Phe Thr Ala lie Val Thr Leu Glu Gly 
90 95 100 

gaa gaa atg ggt egg gga gaa ggc ccg aac aag aag ctg gee gag cag 4 51 
Glu Glu Met Gly Arg Gly Glu Gly Pro Asn Lys Lys Leu Ala Glu Gin 
105 110 115 



gaa gca gcg cac cag gca ttc cga aag ctt egg gag tec cgt gec 
Glu Ala Ala His Gin Ala Phe Arg Lys Leu Arg Glu Ser Arg Ala 



496 
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120 125 130 

tgaactgcct gaagttgagg tgg 519 



<210> 216 
<211> 132 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Leu Gly Lys Gly Glu Leu Leu Thr Glu Gly Arg Ser Lys Asp Ser 
1 5 10 15 

lie Leu Ala Asp Thr Thr Glu Ala Leu Phe Gly Ala lie Phe Arg Gin 
20 25 30 

His Gly Phe Glu Thr Ala Arg Asp Val lie Leu Arg Leu Phe Ala Tyr 
35 40 45 

Lys lie Asp Asn Ala Ser Ala Arg Gly lie His Gin Asp Trp Lys Thr 
50 55 60 

Thr Leu Gin Glu Glu Leu Ala Gin Arg Lys Arg Pro Met Ala Glu Tyr 
65 70 75 80 

Ser Ala Thr Ser Val Gly Pro Asp His Asp Leu Val Phe Thr Ala lie 
85 90 95 

Val Thr Leu Glu Gly Glu Glu Met Gly Arg Gly Glu Gly Pro Asn Lys 
100 105 110 

Lys Leu Ala Glu Gin Glu Ala Ala His Gin Ala Phe Arg Lys Leu Arg 
115 120 125 

Glu Ser Arg Ala 
130 



<210> 217 
<211> 1332 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1309) 
<223> RXN01563 

<400> 217 

gacctcaccg cgcatgttga agcgttcgca gcagtgcttg cctctgttgc tggacttccc 60 

ccagagggcg tcaccgaact acgaaggtag attggacacc atg gtt tec gat etc 115 

Met Val Ser Asp Leu 
1 5 

ctt caa ccc cgc gac ggc att ccg cct ttg eta tct acc cct ggt gag 163 
Leu Gin Pro Arg Asp Gly lie Pro Pro Leu Leu Ser Thr Pro Gly Glu 
10 15 20 



ttc act get gcg gca gat etc ttg get age gga act ggg ccc ttc gec 



211 
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Phe Thr Ala Ala Ala Asp Leu Leu Ala Ser Gly Thr Gly Pro Phe Ala 
25 30 35 

att gat acg gaa cgc gcg tec ggt ttt aga tac gat gac cgc gca ttt 259 

lie Asp Thr Glu Arg Ala Ser Gly Phe Arg Tyr Asp Asp Arg Ala Phe 
40 45 . 50 

ttg att cag ate egg cgc cgt ggc age gga act etc eta ttc gac ccg 307 

Leu lie Gin lie Arg Arg Arg Gly Ser Gly Thr Leu Leu Phe Asp Pro 
55 60 65 

gag cag ttc cgt cct gaa tta act cag gcg tta aag ccg gtg etc aat 355 

Glu Gin Phe Arg Pro Glu Leu Thr Gin Ala Leu Lys Pro Val Leu Ash 
70 75 80 85 

ggt caa gag tgg ate att cac gca gca age ace gat ttg ccg age ctt 403 

Gly Gin Glu Trp lie lie His Ala Ala Ser Thr Asp Leu Pro Ser Leu 

90 95 100 

gcg tgg ctt gat ctt cac ccc gga tta etc ttt gat aca gaa ctt get 451 

Ala Trp Leu Asp Leu His Pro Gly Leu Leu Phe Asp Thr Glu Leu Ala 
105 110 115 

ggc cgc tta gee gga ttt gat cac gtt aat etc get gee atg gtg gaa 4 99 

Gly Arg Leu Ala Gly Phe Asp His Val Asn Leu Ala Ala Met Val Glu 
120 125 130 

cag att ttt gat etc cac ttg etc aaa ggc cac cgt teg gaa gat tgg 547 

Gin lie Phe Asp Leu His Leu Leu Lys Gly His Arg Ser Glu Asp Trp 
135 140 145 

tec aag cgt cct ctg ccg gaa tct tgg etc aac tac gca gca etc gat 595 

Ser Lys Arg Pro Leu Pro Glu Ser Trp Leu Asn Tyr Ala Ala Leu Asp 
150 155 160 165 

gtg gag atg ctg ctg gag ctt gee gat gtc atg get gaa ate ctg gat 643 

Val Glu Met Leu Leu Glu Leu Ala Asp Val Met Ala Glu lie Leu Asp 

170 175 180 

cag cag gga aaa etc ccc tgg get gaa cag gaa ttt gtc cat att gtg 691 

Gin Gin Gly Lys Leu Pro Trp Ala Glu Gin Glu Phe Val His lie Val 
185 190 195 

gat caa ttc gee acg atg ace gaa cct tec gaa acg tec tgg cag gac 739 

Asp Gin Phe Ala Thr Met Thr Glu Pro Ser Glu Thr Ser Trp Gin Asp 
200 205 210 

ctt aaa ggg ctg tec act etc aaa cga cca gac caa tta gtt gtg gee 787 

Leu Lys Gly Leu Ser Thr Leu Lys Arg Pro Asp Gin Leu Val Val Ala 
215 220 225 

cgt gaa atg tgg ttg gaa cgc gac tct ttc gca gee tec cgc gac ctg 835 

Arg Glu Met Trp Leu Glu Arg Asp Ser Phe Ala Ala Ser Arg Asp Leu 
230 235 240 245 

gcg ccc ggt aaa gtg ctg tec aac aaa gtc ate gtg gaa gtc gee cgt 883 

Ala Pro Gly Lys Val Leu Ser Asn Lys Val lie Val Glu Val Ala Arg 

250 255 260 

gtt etc ccc cgc ace ccg gca gaa tta gcg cag gtc aag gga ttc ccc 931 

Val Leu Pro Arg Thr Pro Ala Glu Leu Ala Gin Val Lys Gly Phe Pro 
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265 270 275 

ggt cga tec cag ggt gec acc aaa cgc tgg ttc cgc ate ate ace egg 979 
Gly Arg Ser Gin Gly Ala Thr Lys Arg Trp Phe Arg lie lie Thr Arg 
280 285 290 

gcg etc aaa tec cct cgc agg aac tgg cca aag cct cag cag cgc aag 1027 
Ala Leu Lys Ser Pro Arg Arg Asn Trp Pro Lys Pro Gin Gin Arg Lys 
295 300 305 

gac ggc ate ccc gat cgt cgc gcg tgg gcg tec tac tac cca gaa gag 1075 
Asp Gly lie Pro Asp Arg Arg Ala Trp Ala Ser Tyr Tyr Pro Glu Glu 
310 315 . 320 325 

cac gaa gtg etc caa gag att aga gcg ctt ate gac gac etc gee gee 1123 
His Glu Val Leu Gin Glu lie Arg Ala Leu lie Asp Asp Leu Ala Ala 
330 335 340 

gat ate aac gtt ccc ggc gag aat ate ctt cag cct tea act ctg cga 1171 
Asp lie Asn Val Pro Gly Glu Asn lie Leu Gin Pro Ser Thr Leu Arg 
345 350 355 

gta get gtg tgg atg get aaa cac acc ggc gag ate cat aat get gaa 1219 
Val Ala Val Trp Met Ala Lys His Thr Gly Glu lie His Asn Ala Glu 
360 365 370 

aca etc aac get gta ctt cgc gat tat ggt gee cgc cag tgg caa att 1267 
Thr Leu Asn Ala Val Leu Arg Asp Tyr Gly Ala Arg Gin Trp Gin lie 
375 380 385 

gac cag act ttt ccg att ctg tec gee aac ttg ctg aag etc 1309 
Asp Gin Thr Phe Pro lie Leu Ser Ala Asn Leu Leu Lys Leu 
390 395 400 

taaacctaaa gcccgcggct aag 1332 



<210> 218 
<211> 403 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Val Ser Asp Leu Leu Gin Pro Arg Asp Gly lie Pro Pro Leu Leu 
15 10 15 

Ser Thr Pro Gly Glu Phe Thr Ala Ala Ala Asp Leu Leu Ala Ser Gly 
20 25 30 

Thr Gly Pro Phe Ala lie Asp Thr Glu Arg Ala Ser Gly Phe Arg Tyr 
35 40 45 

Asp Asp Arg Ala Phe Leu lie Gin lie Arg Arg Arg Gly Ser Gly Thr 
50 55 60 

Leu Leu Phe Asp Pro Glu Gin Phe Arg Pro Glu Leu Thr Gin Ala Leu 
65 70 75 80 



Lys Pro Val Leu Asn Gly Gin Glu Trp lie lie His Ala Ala Ser Thr 
85 90 95 
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Asp Leu Pro Ser Leu Ala Trp Leu Asp Leu His Pro Gly Leu Leu Phe 
100 105 110 

Asp Thr Glu Leu Ala Gly Arg Leu Ala Gly Phe Asp His Val Asn Leu 
115 120 125 

Ala Ala Met Val Glu Gin lie Phe Asp Leu His Leu Leu Lys Gly His 
130 135 140 

Arg Ser Glu Asp Trp Ser Lys Arg Pro Leu Pro Glu Ser Trp Leu Asn 
145 150 155 160 

Tyr Ala Ala Leu Asp Val Glu Met Leu Leu Glu Leu Ala Asp Val Met 
165 170 175 

Ala Glu lie Leu Asp Gin Gin Gly Lys Leu Pro Trp Ala Glu Gin Glu 
180 185 190 

Phe Val His lie Val Asp Gin Phe Ala Thr Met Thr Glu Pro Ser Glu 
195 200 205 

Thr Ser Trp Gin Asp Leu Lys Gly Leu Ser Thr Leu Lys. Arg Pro Asp 
210 215 220 

Gin Leu Val Val Ala Arg Glu Met Trp Leu Glu Arg Asp Ser Phe Ala 
225 230 235 240 

Ala Ser Arg Asp Leu Ala Pro Gly Lys Val Leu Ser Asn Lys Val lie 
245 250 255 

Val Glu Val Ala Arg Val Leu Pro Arg Thr Pro Ala Glu Leu Ala Gin 
260 265 270 

Val Lys Gly Phe Pro Gly Arg Ser Gin Gly Ala Thr Lys Arg Trp Phe 
275 280 285 

Arg lie lie Thr Arg Ala Leu Lys Ser Pro Arg Arg Asn Trp Pro Lys 
290 295 300 

Pro Gin Gin Arg Lys Asp Gly lie Pro Asp Arg Arg Ala Trp Ala Ser 
305 310 315 320 

Tyr Tyr Pro Glu Glu His Glu Val Leu Gin Glu lie Arg Ala Leu lie 
325 330 335 

Asp Asp Leu Ala Ala Asp lie Asn Val Pro Gly Glu Asn lie Leu Gin 
340 345 350 

Pro Ser Thr Leu Arg Val Ala Val Trp Met Ala Lys His Thr Gly Glu 
355 360 * 365 

lie His Asn Ala Glu Thr Leu Asn Ala Val Leu Arg Asp Tyr Gly Ala 
370 375 380 

Arg Gin Trp Gin lie Asp Gin Thr Phe Pro lie Leu Ser Ala Asn Leu 
385 390 395 400 



Leu Lys 



Leu 



9 m 
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<210> 219 
<211> 833 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (810) 
<223> FRXA01563 



<400> 219 

cag att ttt gat etc cac ttg etc aaa ggc cac ggt teg gaa gat tgg 48 

Gin lie Phe Asp Leu His Leu Leu Lys Gly His Gly Ser Glu Asp Trp 
15 10 15 

tec aag cgt cct ctg ccg gaa tct tgg etc aac tac gca gca etc gat 96 
Ser Lys Arg Pro Leu Pro Glu Ser Trp Leu Asn Tyr Ala Ala Leu Asp 
20 25 30 

gtg gag atg ctg ctg gag ctt gec gat gtc atg get gaa ate ctg gat 144 
Val Glu Met Leu Leu Glu Leu Ala Asp Val Met Ala Glu lie Leu Asp 
35 40 45 

cag cag gga aaa etc ccc tgg get gaa cag gaa ttt gtc cat att gtg 192 
Gin Gin Gly Lys Leu Pro Trp Ala Glu Gin Glu Phe Val His lie Val 
50 55 60 

gat caa ttc gec acg atg acc gaa cct tec gaa acg tec tgg cag gac 240 
Asp Gin Phe Ala Thr Met Thr Glu Pro Ser Glu Thr Ser Trp Gin Asp 
65 70 75 80 

ctt aaa ggg ctg tec act etc aaa cga cca gac caa tta gtt gtg gee 288 
Leu Lys Gly Leu Ser Thr Leu Lys Arg Pro Asp Gin Leu Val Val Ala 
85 90 95 

cgt gaa atg tgg ttg gaa cgc gac tct ttc gca gec tec cgc gac ctg 336 
Arg Glu Met Trp Leu Glu Arg Asp Ser Phe Ala Ala Ser Arg Asp Leu 
100 105 110 

gcg ccc ggt aaa gtg ctg tec aac aaa gtc ate gtg gaa gtc gee cgt 384 
Ala Pro Gly Lys Val Leu Ser Asn Lys Val lie Val Glu Val Ala Arg 
115 120 125 

gtt etc ccc cgc acc ccg gca gaa tta gcg cag gtc aag gga ttc ccc 432 
Val Leu Pro Arg Thr Pro Ala Glu Leu Ala Gin Val Lys Gly Phe Pro 
130 135 140 

ggt cga tec cag ggt gee acc aaa cgc tgg ttc cgc ate ate acc egg 480 
Gly Arg Ser Gin Gly Ala Thr Lys Arg Trp Phe Arg lie lie Thr Arg 
145 150 155 160 

gcg etc aaa tec cct cgc agg aac tgg cca aag cct cag cag cgc aag 528 
Ala Leu Lys Ser Pro Arg Arg Asn Trp Pro Lys Pro Gin Gin Arg Lys 
165 170 175 

gac ggc ate ccc gat cgt cgc gcg tgg gcg tec tac tac cca gaa gag 576 
Asp Gly lie Pro Asp Arg Arg Ala Trp Ala Ser Tyr Tyr Pro Glu Glu 
180 185 190 

cac gaa gtg etc caa gag att aga gcg ctt ate gac gac etc gec gee 624 
His Glu Val Leu Gin Glu lie Arg Ala Leu lie Asp Asp Leu Ala Ala 
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195 200 205 

gat ate aac gtt ccc ggc gag aat ate ctt cag cct tea act ctg cga 672 
Asp lie Asn Val Pro Gly Glu Asri lie Leu Gin Pro Ser Thr Leu Arg 
210 215 220 

gta get gtg tgg atg get aaa cac acc ggc gag ate cat aat get gaa 720 
Val Ala Val Trp Met Ala Lys His Thr Gly Glu lie His Asn Ala Glu 
225 230 235 240 

aca etc aac get gta ctt cgc gat tat ggt gec cgc cag tgg caa att 768 
Thr Leu Asn Ala Val Leu Arg Asp Tyr Gly Ala Arg Gin Trp Gin lie 
245 250 255 

gac cag act ttt ccg att ctg tec gee aac ttg ctg aag etc 810 
Asp Gin Thr Phe Pro lie Leu Ser Ala Asn Leu Leu Lys Leu 
260 265 270 

taaacctaaa gcccgcggct aag 833 



<210> 220 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 220 

Gin lie Phe Asp Leu His Leu Leu Lys Gly His Gly Ser Glu Asp Trp 
15 10 15 

Ser Lys Arg Pro Leu Pro Glu Ser Trp Leu Asn Tyr Ala Ala Leu Asp 
20 25 30 

Val Glu Met Leu Leu Glu Leu Ala Asp Val Met Ala Glu lie Leu Asp 
35 40 45 

Gin Gin Gly Lys Leu Pro Trp Ala Glu Gin Glu Phe Val His lie Val 
50 55 60 

Asp Gin Phe Ala Thr Met Thr Glu Pro Ser Glu Thr Ser Trp Gin Asp 
65 70 75 80 

Leu Lys Gly Leu Ser Thr Leu Lys Arg Pro Asp Gin Leu Val Val Ala 
85 90 95 

Arg Glu Met Trp Leu Glu Arg Asp Ser Phe Ala Ala Ser Arg Asp Leu 
100 105 110 

Ala Pro Gly Lys Val Leu Ser Asn Lys Val He Val Glu Val Ala Arg 
115 120 125 

Val Leu Pro Arg Thr Pro Ala Glu Leu Ala Gin Val Lys Gly Phe Pro 
130 135 140 

Gly Arg Ser Gin Gly Ala Thr Lys Arg Trp Phe Arg He He Thr Arg 
145 - 150 155 160 

Ala Leu Lys Ser Pro Arg Arg Asn Trp Pro Lys Pro Gin Gin Arg Lys 
165 170 175 



Asp Gly He Pro Asp Arg Arg Ala Trp Ala Ser Tyr Tyr Pro Glu Glu 
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180 185 190 

His Glu Val Leu Gin Glu lie Arg Ala Leu lie Asp Asp Leu Ala Ala 
195 200 205 

Asp lie Asn Val Pro Gly Glu Asn lie Leu Gin Pro Ser Thr Leu Arg 
210 215 220 

Val Ala Val Trp Met Ala Lys His Thr Gly Glu lie His Asn Ala Glu 
225 230 235 240 

Thr Leu Asn Ala Val Leu Arg Asp Tyr Gly Ala Arg Gin Trp Gin lie 
245 250 255 

Asp Gin Thr Phe Pro lie Leu Ser Ala Asn Leu Leu Lys Leu 
260 265 270 



<210> 221 
<211> 454 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (454) 
<223> FRXA01713 

<400> 221 

gacctcaccg cgcatgttga agcgttcgca gcagtgcttg cctctgttgc tggacttccc 60 

ccagagggcg tcaccgaact acgaaggtag attggacaec atg gtt tec gat .etc 115 

Met Val Ser Asp Leu 
1 5 

ctt caa ccc cgc gac ggc att ccg cct ttg eta tct acc cct ggt gag 163 
Leu Gin Pro Arg Asp Gly lie Pro Pro Leu Leu Ser Thr Pro Gly Glu 
10 15 20 

ttc act get gcg gca gat etc ttg get age gga act ggg ccc ttc gee 211 
Phe Thr Ala Ala Ala Asp Leu Leu Ala Ser Gly Thr Gly Pro Phe Ala 
25 30 35 

att gat acg gaa cgc gcg tec ggt ttt aga tac gat gac cgc gca ttt 259 
lie Asp Thr Glu Arg Ala Ser Gly Phe Arg Tyr Asp Asp Arg Ala Phe 
40 45 50 

ttg att cag ate egg cgc cgt ggc age gga act etc eta ttc gac ccg 307 
Leu lie Gin lie Arg Arg Arg Gly Ser Gly Thr Leu Leu Phe Asp Pro 
55 60 65 

gag cag ttc cgt cct gaa tta act cag gcg tta aag ccg gtg etc aat 355 
Glu Gin Phe Arg Pro Glu Leu Thr Gin Ala Leu Lys Pro Val Leu Asn 
70 75 80 85 

ggt caa gag tgg ate att cac gca gca age acc gat ttg ccg' age ctt 403 
Gly Gin Glu Trp lie lie His Ala Ala Ser Thr Asp Leu Pro Ser Leu 
90 95 100 

gcg tgg ctt gat ctt cac ccc gga tta etc ttt gat aca gaa ctt get 451 
Ala Trp Leu Asp Leu His Pro Gly Leu Leu Phe Asp Thr Glu Leu Ala 
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105 



110 



115 



ggc 
Gly 



454 



<210> 222 
<211> 118 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 222 

Met Val Ser Asp Leu Leu Gin Pro Arg Asp Gly lie Pro Pro Leu Leu 
1 5 10 15 

Ser Thr Pro Gly Glu Phe Thr Ala Ala Ala Asp Leu Leu Ala Ser Gly 
20 25 30 

Thr Gly Pro Phe Ala lie Asp Thr Glu Arg Ala Ser Gly Phe Arg Tyr 
35 40 45 

Asp Asp Arg Ala Phe Leu lie Gin lie Arg Arg Arg Gly Ser Gly Thr 
50 55 60 

Leu Leu Phe Asp Pro Glu Gin Phe Arg Pro Glu Leu Thr Gin Ala Leu 
65 70 75 80 

Lys Pro Val Leu Asn Gly Gin Glu Trp lie lie His Ala Ala Ser Thr 
85 90 95 

Asp Leu Pro Ser Leu Ala Trp Leu Asp Leu His Pro Gly Leu Leu Phe 
100 . 105 110 

Asp Thr Glu Leu Ala Gly 
115 



<210> 223 
<211> 2412 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2389) 
<223> RXA02369 

<400> 223 

attggcgcat gtacctgcgc ggcggcggta ggagatcttg tccctaccag cgcccgggtg 60 

cattgctcaa tcgtggagat aagaaaatag gagtgtcgct gtg cca aat aac aag 115 

Val Pro Asn Asn Lys 

1 5 

gca gta gaa gca gaa ate tct ccc teg get gtg ctg gee gcg gaa ttt 163 

Ala Val Glu Ala Glu lie Ser Pro Ser Ala Val Leu Ala Ala Glu Phe 
10 15 20 

gat cga gat tea ttg age gaa aaa acc cgc gta cat caa ctg gee aaa ■ 211 
Asp Arg Asp Ser Leu Ser Glu Lys Thr Arg Val His Gin Leu Ala Lys 
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25 30 35 ' 

cga ctt gga atg gtt tec aag gac gtc gtt gtt gcg etc gat ggc ate 259 
Arg Leu Gly Met Val Ser Lys Asp Val Val Val Ala Leu Asp Gly lie 
40 45 50 

ggc ctg gtc aag gtt gcg cag tea aac ctg age aaa gaa gaa gta gaa 307 
Gly Leu Val Lys Val Ala Gin Ser Asn Leu Ser Lys Glu Glu Val Glu 
55 60 65 

aag ctt etc gac gec ctg tct cag ccc gta etc aac get gee cca get 355 

Lys Leu Leu Asp Ala Leu Ser Gin Pro Val Leu Asn Ala Ala Pro Ala 

70 75 80 85 

gee gtc ccc gac gtt gaa ccg gtg gag aag att cgt cga cgc gtt gag 403 
Ala Val Pro Asp Val Glu Pro Val Glu Lys lie Arg Arg Arg Val Glu 

90 95 100 

aag aat gtg gaa aat gaa ate cac caa ate gaa gaa aaa gta gag cgc 451 

Lys Asn Val Glu Asn Glu lie His Gin lie Glu Glu Lys Val Glu Arg 

105 110 115 

gaa etc gcg gca gtc gcg caa cct act gac ttc 'gag gcg gca gec cgc 499 

Glu Leu Ala Ala Val Ala Gin Pro Thr Asp Phe Glu Ala Ala Ala Arg 
120 125 130 

gaa gaa gee act gca gaa ctg ctg gaa gat ate gtc cca gag ate acc 547 

Glu Glu Ala Thr Ala Glu Leu Leu Glu Asp lie Val Pro Glu lie Thr 
135 140 145 

ccg gcg ccg gtg gaa gca tct gtg tac acg ccg ate ttt gtg gca cct 595 

Pro Ala Pro Val Glu Ala Ser Val Tyr Thr Pro lie Phe Val Ala Pro 

150 155 160 165 

gca gtt gta cct act gaa aac gtc caa gac acc gac gat gaa cag gtc 643 

Ala Val Val Pro Thr Glu Asn Val Gin Asp Thr Asp Asp Glu Gin Val 

170 175 180 

cgc gaa cgc acg gcg egg aag cgc cgt ggg cgt cgt ggc acc ggc cgc 691 

Arg Glu Arg Thr Ala Arg Lys Arg Arg Gly Arg Arg Gly Thr Gly Arg 

185 190 195 

gga cgt gga get gaa get gaa acc gtc acc gaa gtg agt gag gag gcg 739 

Gly Arg Gly Ala Glu Ala Glu Thr Val Thr Glu Val Ser Glu Glu Ala 
200 205 210 

teg aca age gaa gta gaa gag gta aac gag cca ate gga att aag ggc 787 

Ser Thr Ser Glu Val Glu Glu Val Asn Glu Pro He Gly He Lys Gly 
* 215 220 225 

tec act cgc ttg gag gcg caa cgc cgc cgt cgc acg gaa atg cgc gaa 835 

Ser Thr Arg Leu Glu Ala Gin Arg Arg Arg Arg Thr Glu Met Arg Glu 

230 235 240 245 

gaa aac aaa aaa cgc cgc cat gtg gtc age acc cag gag ttc atg gaa 883 

Glu Asn Lys Lys Arg Arg His Val Val Ser Thr Gin Glu Phe Met Glu 

250 255 260 

cgc cgt gaa teg atg gaa cgt cgc atg att gtg cgc gag cgc caa cgc 931 

Arg Arg Glu Ser Met Glu Arg Arg Met lie Val Arg Glu Arg Gin Arg 

265 270 275 
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cac gat cac cca ggt ctg gtc act cag gtt ggt gtg ctg gaa gac gat 979 
His Asp His Pro Gly Leu Val Thr Gin Val Gly Val Leu Glu Asp Asp 
280 285 . 290 

cag ctg gtt gag cag ttt gtt acc tct gat gcg cag atg tct atg gtg 1027 
Gin Leu Val Glu Gin Phe Val Thr Ser Asp Ala Gin Met Ser Met Val 
295 300 305 

ggc aat att tat ctg ggg cgc gtt caa aat gtg ctg cca age atg gaa 1075 
Gly Asn lie Tyr Leu Gly Arg Val Gin Asn Val Leu Pro Ser Met Glu 
310 315 320 325 

get gec ttc att gac att gga aaa ggt cgc aac ggt gtg ttg tat gec 1123 
Ala Ala Phe lie Asp lie Gly Lys Gly Arg Asn Gly Val Leu Tyr Ala 
330 335 340 

ggc gaa gtc gac tgg aaa get get gga ctt ggc gga cgt gga cgt cgc 1171 
Gly Glu Val Asp Trp Lys Ala Ala Gly Leu Gly Gly Arg Gly Arg Arg 
345 350 355 

att gag cag gcg ctg aaa gec ggc gac cag gtt etc gtc cag gtc tec 1219 
lie Glu Gin Ala Leu Lys Ala Gly Asp Gin Val Leu Val Gin Val Ser 
360 365 370 

aag gat cca ttg ggc cat aag ggt gcg cgt ttg acc acc caa att tec 1267 
Lys Asp Pro Leu Gly His Lys Gly Ala Arg Leu Thr Thr Gin lie Ser 
375 380 385 

ctg gcg gga cgt tac ctg gtg tac gtt cca ggt ggt cgc age get ggc 1315 
Leu Ala Gly Arg Tyr Leu Val Tyr Val Pro Gly Gly Arg Ser Ala Gly . 
390 395 400 405 

att tec cgc aaa ctg cct gga cct gag cgc aag cgt ctg aag gaa ate 1363 
lie Ser Arg Lys Leu Pro Gly Pro Glu Arg Lys Arg Leu Lys Glu lie 
410 415 420 

ctt ggc cgc gtt gtc cca gcg cag ggt gga acc ate ate cga act get 1411 
Leu Gly Arg Val Val Pro Ala Gin Gly Gly Thr lie lie Arg Thr Ala 
425 430 435 

get gaa ggt gtg teg gaa gaa aac ate gca get gac gtg aac cgt ctg 1459 
Ala Glu Gly Val Ser Glu Glu Asn lie Ala Ala Asp. Val Asn Arg Leu 
440 445 450 

cac acc ctg tgg gag cag ate aag gaa cgc act gcg gag gaa aag aag 1507 
His Thr Leu Trp Glu Gin lie Lys Glu Arg Thr Ala Glu Glu Lys Lys 
455 460 465 

tec cgc ggt tct aag ccg ate acc atg tat gaa gag cca gac atg ctg 1555 
Ser Arg Gly Ser Lys Pro lie Thr Met Tyr Glu Glu Pro Asp Met Leu 
470 475 480 485 

gtg aag gtg ate cgt gac etc ttc aat gaa gat ttc acc tea ctg ate .1603 
Val Lys Val lie Arg Asp Leu Phe Asn Glu Asp Phe Thr Ser Leu lie 
490 495 500 

gtt gac ggc gac cgt gec tgg aac acc gtg cgt gee tac ate caa tea 1651 
Val Asp Gly Asp Arg Ala Trp Asn Thr Val Arg Ala Tyr lie Gin Ser 
505 510 515 



ATTORNEY DOCKET NO.: BGI-130CP 



422 



gtc get cct gat ttg gtg tec cgc gtg gaa cac ttc aat cgc gca gac 1699 
Val Ala Pro Asp Leu Val Ser Arg Val Glu His Phe Asn Arg Ala Asp 
520 525 530 

ttt gac ggc aag gat get ttc gaa gca ttc gac ctg aac acc cag ctt 1747 
Phe Asp Gly Lys Asp Ala Phe Glu Ala Phe Asp Leu Asn Thr Gin Leu 
535 540 545 

gag gaa gcg ctg tec cga aag gtg aac ctg cca teg ggt gga teg ctg 1795 
Glu Glu Ala Leu Ser Arg Lys Val Asn Leu Pro Ser Gly Gly Ser Leu 
550 555 560 565 

ate ate gac cgc acc gaa gec atg acg gtg ate gat gtg aac acc gga 1843 
lie lie Asp Arg Thr Glu Ala Met Thr Val lie Asp Val Asn Thr Gly 
570 575 580 

cgc tac acc ggc aag ggt ggt ggc aac ttg gaa gaa acc gtc acg etc 1891 
Arg Tyr Thr Gly Lys Gly Gly Gly Asn Leu Glu Glu Thr Val Thr Leu 
585 590 595 

aac aac att gaa get gee gaa gaa ate gtg cgc caa atg cgc ctg egg 1939 
Asn Asn lie Glu Ala Ala Glu Glu lie Val Arg Gin Met Arg Leu Arg 
600 605 610 

gat etc ggt ggc atg ate gtt gtc gac ttc ate gat atg gtg ctg cca 1987 
Asp Leu Gly Gly Met lie Val Val Asp Phe lie Asp Met Val Leu Pro 
615 620 625 

gaa aac caa gaa ttg gtc ctg cgc cga etc aat gaa gcg eta gaa aac 2035 
Glu Asn Gin Glu Leu Val Leu Arg Arg Leu Asn Glu Ala Leu Glu Asn 
630 635 640 645 

gat cgc acc cgc cac caa gtc tct gag gta acc tea ctg gga ctt gtt 2083 
Asp Arg Thr Arg His Gin Val Ser Glu Val Thr Ser Leu Gly Leu Val 
650 655 . 660 

cag atg acc cgc aaa cgc ate ggc gcg ggc ctg ctg gaa acc ttc tct 2131 
Gin Met Thr Arg Lys Arg lie Gly Ala Gly Leu Leu Glu Thr Phe Ser 
665 670 675 

tea ccg tgt gag cac tgt gaa ggc cga ggc ate ate gtt cat gtt gat 2179 
Ser Pro Cys Glu His Cys Glu Gly Arg Gly lie lie Val His Val Asp 
680 685 690 

cca gta gac acc gtt gac gag cgc gtt gag gcg aaa gcg gaa gag cgt 2227 
Pro Val Asp Thr Val Asp Glu Arg Val Glu Ala Lys Ala Glu Glu Arg 
695 700 705 

age cgt cgt cac cag cgt tec aat age act aac aag gca get gcg gag 2275 
Ser Arg Arg His Gin Arg Ser Asn Ser Thr Asn Lys Ala Ala Ala Glu 
710 715 720 725 

cac ccg atg gtt gtt gee atg cgt gat etc gtg gaa age gat gaa cac 2323 
His Pro Met Val Val Ala Met Arg Asp Leu Val Glu Ser Asp Glu His 
730 735 740 

gat ctg gat caa gaa ttt gag gaa etc get gca tea atg ate gtt etc 2371 
Asp Leu Asp Gin Glu Phe Glu Glu Leu Ala Ala Ser Met lie Val Leu 
745 750 755 

gat gac tec gat eta tta tgatgtggac aacgacaagc teg 2412 



ATTORNEY DOCKET NO.: BGI-130CP 423 



Asp Asp Ser Asp Leu Leu 
760 



<210> 224 
<211> 763 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 224 

Val Pro Asn Asn Lys Ala Val Glu Ala Glu He Ser Pro Ser Ala Val 
15 10 15 

Leu Ala Ala Glu Phe Asp Arg Asp Ser Leu Ser Glu Lys Thr Arg Val 
20 25 30 

His Gin Leu Ala Lys Arg Leu Gly Met Val Ser Lys Asp Val Val Val 
35 40 45 

Ala Leu Asp Gly He Gly Leu Val Lys Val Ala Gin Ser Asn Leu Ser 
50 55 60 

Lys Glu Glu Val Glu Lys Leu Leu Asp Ala Leu Ser Gin Pro Val Leu 
65 70. 75 80 

Asn Ala Ala Pro Ala Ala Val Pro Asp Val Glu Pro Val Glu Lys He 
85 90 95 

Arg Arg Arg Val Glu Lys Asn Val Glu Asn Glu He His Gin He Glu 
100 105 110 

Glu Lys Val Glu Arg Glu Leu Ala Ala Val Ala Gin Pro Thr Asp Phe 
115 120 125 

Glu Ala Ala Ala Arg Glu Glu Ala Thr Ala Glu Leu Leu Glu Asp lie 
130 135 140 

Val Pro Glu He Thr Pro Ala Pro Val Glu Ala Ser Val Tyr Thr Pro 
145 150 155 160 

He Phe Val Ala Pro Ala Val Val Pro Thr Glu Asn Val Gin Asp Thr 
165 170 175 

Asp Asp Glu Gin Val Arg Glu Arg Thr Ala Arg Lys Arg Arg Gly Arg 
180 185 190 

Arg Gly Thr Gly Arg Gly Arg Gly Ala Glu Ala Glu Thr Val Thr Glu 
195 200 205 

Val Ser Glu Glu, Ala Ser Thr Ser Glu Val Glu Glu Val Asn Glu Pro 
210 215 220 

He Gly He Lys Gly Ser Thr Arg Leu Glu Ala Gin Arg Arg Arg Arg 
225 230 235 240 

Thr Glu Met Arg Glu Glu Asn Lys Lys Arg Arg His Val Val Ser Thr 
245 250 255 



Gin Glu Phe Met Glu Arg Arg Glu Ser Met Glu Arg Arg Met He Val 
260 265 270 
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Arg Glu Arg Gin 
275 

Val Leu Glu Asp 
290 

Gin Met Ser Met 
305 

Leu Pro Ser Met 



Gly Val Leu Tyr 
340 

Gly Arg Gly Arg 
355 

Leu Val Gin Val 
370 

Thr Thr Gin lie 
385 

Gly Arg Ser Ala 



Arg Leu Lys Glu 
420 

lie lie Arg Thr 
435 

Asp Val Asn Arg 
450 

Ala Glu Glu Lys 
465 

Glu Pro Asp Met 



Phe Thr Ser Leu 
500 

Ala Tyr He Gin 
515 

Phe Asn Arg Ala 
530 

Leu Asn Thr Gin 
545 

Ser Gly Gly Ser 



Asp Val Asn Thr 
580 

Glu Thr Val Thr 



Arg His Asp His 
280 

Asp Gin Leu Val 
295 

Val Gly Asn He 
310 

Glu Ala Ala Phe 
325 

Ala Gly Glu Val 



Arg He Glu Gin 
360 

Ser Lys Asp Pro 
375 

Ser Leu Ala Gly 
390 

Gly He Ser Arg 
405 

He Leu Gly Arg 



Ala Ala Glu Gly 
440 

Leu His Thr Leu 
455 

Lys Ser Arg Gly 
470 

Leu Val Lys Val 
485 

He Val Asp Gly 



Ser Val Ala Pro 
520 

Asp Phe Asp Gly 
535 

Leu Glu Glu Ala 
550 

Leu He He Asp 
565 

Gly Arg Tyr Thr 



Leu Asn Asn He 



Pro Gly Leu Val 



Glu Gin Phe Val 
300 

Tyr Leu Gly Arg 
315 

He Asp He Gly 
330 

Asp Trp Lys Ala 
345 

Ala Leu Lys Ala 



Leu Gly His Lys 
380 

Arg Tyr Leu Val 
395 

Lys Leu Pro Gly 
410 

Val Val Pro Ala 
425 

Val Ser Glu Glu 



Trp Glu Gin He 
460 

Ser Lys Pro He 
475 

He Arg Asp Leu 
490 

Asp Arg Ala Trp 
505 

Asp Leu Val Ser 



Lys Asp Ala Phe 
540 

Leu Ser Arg Lys 
555 

Arg Thr Glu Ala 
570 

Gly Lys Gly Gly 
585 

Glu Ala Ala Glu 



Thr Gin Val Gly 
285 

Thr Ser Asp Ala 



Val Gin Asn Val 
320 

Lys Gly Arg Asn 
335 

Ala Gly Leu Gly 
350 

Gly Asp Gin Val 
365 

Gly Ala Arg Leu 



Tyr Val Pro Gly 
400 

Pro Glu Arg Lys 
415 

Gin Gly Gly Thr 
430 

Asn He Ala Ala 
445 

Lys Glu Arg Thr 



Thr Met Tyr Glu 
480 

Phe Asn Glu Asp 
495 

Asn Thr Val Arg 
510 

Arg Val Glu His 
525 

Glu Ala Phe Asp 



Val Asn Leu Pro 
560 

Met Thr Val He 
575 

Gly Asn Leu Glu 
590 

Glu He Val Arg 
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595 600 605 

Gin Met Arg Leu Arg Asp Leu Gly Gly Met lie Val Val Asp Phe lie 
610 615 620 

Asp Met Val Leu Pro Glu Asn Gin Glu Leu Val Leu Arg Arg Leu Asn 
625 630 635 640 

Glu Ala Leu Glu Asn Asp Arg Thr Arg His Gin Val Ser Glu Val Thr 
645 650 655 

Ser Leu Gly Leu Val Gin Met Thr Arg Lys Arg lie Gly Ala Gly Leu 
660 665 670 

Leu Glu Thr Phe Ser Ser Pro Cys Glu His Cys Glu Gly Arg Gly lie 
675 680 685 

lie Val His Val Asp Pro Val Asp Thr Val Asp Glu Arg Val Glu Ala 
690 695 700 

Lys Ala Glu Glu Arg Ser Arg Arg His Gin Arg Ser Asn Ser Thr Asn 
705 710 715 720 

Lys Ala Ala Ala Glu His Pro Met Val Val Ala Met Arg Asp Leu Val 
725 730 735 

Glu Ser Asp Glu His Asp Leu Asp Gin Glu Phe Glu Glu Leu Ala Ala 
740 745 750 

Ser Met lie Val Leu Asp Asp Ser Asp Leu Leu 
755 760 



<210> 225 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (892) 
<223> RXN02370 

<400> 225 

gagcacccga tggttgttgc catgcgtgat ctcgtggaaa gcgatgaaca cgatctggat 60 

caagaatttg aggaactcgc tgcatcaatg atcgttctcg atg act ccg ate tat 115 

Met Thr Pro lie Tyr 
1 5 

gat gat gtg gac aac gac aag etc gac gag cct gag cgc att ctt get - 163 
Asp Asp Val Asp Asn Asp Lys Leu Asp Glu Pro Glu Arg lie Leu Ala 
10 15 20 

gaa tec ace gtg gaa ccg gag gaa gga cca cgc atg agg gec cgc cgt 211 
Glu Ser Thr Val Glu Pro Glu Glu Gly Pro Arg Met Arg Ala Arg Arg 
25 30 35 

caa cgt cag gaa tct get gcg gat gat att gee gcg att gca get get 259 
Gin Arg Gin Glu Ser Ala Ala Asp Asp lie Ala Ala lie Ala Ala Ala 
40 45 50 
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gcc gtg gac att get tct gaa gaa gac cct gat gag cct teg gga teg 307 
Ala Val Asp lie Ala Ser Glu Glu Asp Pro Asp Glu Pro Ser Gly Ser 
55 60 65 

teg tat gtg tct gac ttt gag gca gag cct att gca cct gta gtt gag 355 

Ser Tyr Val Ser Asp Phe Glu Ala Glu Pro lie Ala Pro Val Val Glu 

70 75 80 85 

aag get get gaa cct gtg get gag cca ace get gat tat gaa aag gca 403 
Lys Ala Ala Glu Pro Val Ala Glu Pro Thr Ala Asp Tyr Glu Lys Ala 

90 95 100 

cgt gcc gaa ttt gag gca age cca cgc agg cgc cgc aag act cgt ggc 451 

Arg Ala Glu Phe Glu Ala Ser Pro Arg Arg Arg Arg Lys Thr Arg Gly 
105 110 115 

aat tea cgt teg gat cat get cca aag cca gag gat ttc gca cct gta 4 99 

Asn Ser Arg Ser Asp His Ala Pro Lys Pro Glu Asp Phe Ala Pro Val 
120 125 130 

gtt gaa gag gtt get gag act cca gtg aag aca cct gcg egg aag get 547 

Val Glu Glu Val Ala Glu Thr Pro Val Lys Thr Pro Ala Arg Lys Ala 
135 140 145 

cca cgc cgt aac cgt cca agt gag etc agt tec ggt gcg ccg tec tct 595 

Pro Arg Arg Asn Arg Pro Ser Glu Leu Ser Ser Gly Ala Pro Ser Ser 

150 155 160 165 

gca cca teg ace agg aac cgt cgc cgc gca gtg cgc cgt caa ctg gtg 643 

Ala Pro Ser Thr Arg Asn Arg Arg Arg Ala Val Arg Arg Gin Leu Val 

170 175 180 

gaa get cct gag ace gtc gtt gag ata gca cct gaa gca gca cca gaa 691 

Glu Ala Pro Glu Thr Val Val Glu lie Ala Pro Glu Ala Ala Pro Glu 
185 190 195 

cag gtt gca gag cct cag gtt gaa ttc gac cag cca gac aac cgc cga 739 

Gin Val Ala Glu Pro Gin Val Glu Phe Asp Gin Pro Asp Asn Arg Arg 
200 205 210 

aag cgt cgt cgt get gtg cgc. gtg aca gcg gcg ccg gtg gag aag aag 787 

Lys Arg Arg Arg Ala Val Arg Val Thr Ala Ala Pro Val Glu Lys Lys 
215 220 225 

gtg gcg teg aca age aat gcg egg gcg ccg aag aag gaa cct cag gcg 835 

Val Ala Ser Thr Ser Asn Ala Arg Ala Pro Lys Lys Glu Pro Gin Ala 

230 235 240 245 

gcg age acc ace aac cca ggc cgc cgt agg egg get ace cga cga ggc 883 

Ala Ser Thr Thr Asn Pro Gly Arg Arg Arg Arg Ala Thr Arg Arg Gly 

250 255 260 

cca cga age tagggtataa gggcggtttg tgt 915 
Pro Arg Ser 



<210> 226 
<211> 264 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 226 

Met Thr Pro lie Tyr Asp Asp Val Asp Asn Asp Lys Leu Asp Glu Pro 
1 5 10 15 

Glu Arg lie Leu Ala Glu Ser Thr Val Glu Pro Glu Glu Gly Pro Arg 
20 25 30 

Met Arg Ala Arg Arg Gin Arg Gin Glu Ser Ala Ala Asp Asp lie Ala 
35 40 45 

Ala lie Ala Ala Ala Ala Val Asp lie Ala Ser Glu Glu Asp Pro Asp 
50 55 60 

Glu Pro Ser Gly Ser Ser Tyr Val Ser Asp Phe Glu Ala Glu Pro lie 
65 70 75 80 

Ala Pro Val Val Glu Lys Ala Ala Glu Pro Val Ala Glu Pro Thr Ala 
85 90 95 

Asp Tyr Glu Lys Ala Arg Ala Glu Phe Glu Ala Ser Pro Arg Arg Arg 
100 105 110 

Arg Lys Thr Arg Gly Asn Ser Arg Ser Asp His Ala Pro Lys Pro Glu 
115 120 125 

Asp Phe Ala Pro Val Val Glu Glu Val Ala Glu Thr Pro Val Lys Thr 
130 135 * 140 

Pro Ala Arg Lys Ala Pro Arg Arg Asn Arg Pro Ser Glu Leu Ser Ser 
145 150 155 160 

Gly Ala Pro Ser Ser Ala Pro Ser Thr Arg Asn Arg Arg Arg Ala Val 
165 170 175 

Arg Arg Gin Leu Val Glu Ala Pro Glu Thr Val Val Glu lie Ala Pro 
180 185 190 

Glu Ala Ala Pro Glu Gin Val Ala Glu Pro Gin Val Glu Phe Asp Gin 
195 200 205 

Pro Asp Asn Arg Arg Lys Arg Arg Arg Ala Val. Arg Val Thr Ala Ala 
210 215 220 

Pro Val Glu Lys Lys Val Ala Ser Thr Ser Asn Ala Arg Ala Pro Lys 
225 230 235 240 

Lys Glu Pro Gin Ala Ala Ser Thr Thr Asn Pro Gly Arg Arg Arg Arg 
245 250 ' 255 

Ala Thr Arg Arg Gly Pro Arg Ser 
260 



<210> 227 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (892) 
<223> FRXA02370 

<400> 227 

gagcacccga tggttgttgc catgcgtgat ctcgtggaaa gcgatgaaca cgatctggat 60 

caagaatttg aggaactcgc tgcatcaatg atcgttctcg atg act ccg ate tat 115 

Met Thr Pro lie Tyr 

1 5 

tat gat gtg gac aac gac aag etc gac gag cct gag cgc att ctt get 163 

Tyr Asp Val Asp Asn Asp Lys Leu Asp Glu Pro Glu Arg lie Leu Ala 

10 15 20 

gaa tec ace gtg gaa ccg gag gaa gga cca cgc atg agg gee cgc cgt 211 
Glu Ser Thr Val Glu Pro Glu Glu Gly Pro Arg Met Arg Ala Arg Arg 
25 30 35 

caa cgt cag gaa tct get gcg gat gat att gee gcg att gca get get 259 
Gin Arg Gin Glu Ser Ala Ala Asp Asp lie Ala Ala lie Ala Ala Ala 
40 45 50 

gec gtg gac att get tct gaa gaa gac cct gat gag cct teg gga teg 307 
Ala Val Asp lie Ala Ser Glu Glu Asp Pro Asp Glu Pro Ser Gly Ser 
55 60 65 

teg tat gtg tct gac ttt gag gca gag cct "att gca cct gta gtt gag 355 
Ser Tyr Val Ser Asp Phe Glu Ala Glu Pro lie Ala Pro Val Val Glu 
70 75 80 85 

aag get get gaa cct gtg get gag cca acc get gat tat gaa aag gca 403 
Lys Ala Ala Glu Pro Val Ala Glu Pro Thr Ala Asp Tyr Glu Lys Ala 
90 95 100 

cgt gec gaa ttt gag gca age cca cgc agg cgc cgc aag act cgt ggc 451 
Arg Ala Glu Phe Glu Ala Ser Pro Arg Arg Arg Arg Lys Thr Arg Gly 
105 110 115 

aat tea cgt teg gat cat get cca aag cca gag gat ttc gca cct gta 4 99 
Asn Ser Arg Ser Asp His Ala Pro Lys Pro Glu Asp Phe Ala Pro Val 
120 125 130 

gtt gaa gag gtt get gag act cca gtg aag aca cct gcg egg aag get 547 
Val Glu Glu Val Ala Glu Thr Pro Val Lys Thr Pro Ala Arg Lys Ala 
135 140 145 

cca cgc cgt aac cgt cca agt gag etc agt tec ggt gcg ccg tec tct 595 
Pro Arg Arg Asn Arg Pro Ser Glu Leu Ser Ser Gly Ala Pro Ser Ser 
150 155 160 165 

gca cca teg acc agg aac cgt cgc cgc gca gtg cgc cgt caa ctg gtg 64 3 
Ala Pro Ser Thr Arg Asn Arg Arg Arg Ala Val Arg Arg Gin Leu Val 
170 175 180 

gaa get cct gag acc gtc gtt gag ata gca cct gaa gca gca cca gaa 691 
Glu Ala Pro Glu Thr Val Val Glu lie Ala Pro Glu Ala Ala Pro Glu 
185 190 195 



cag gtt gca gag cct cag gtt gaa ttc gac cag cca gac aac cgc cga 
Gin Val Ala Glu Pro Gin Val Glu Phe Asp Gin Pro Asp Asn Arg Arg 



739 
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200 205 210 

aag cgt cgt cgt get gtg cgc gtg aca gcg gcg ccg gtg gag aag aag 787 
Lys Arg Arg Arg Ala Val Arg Val Thr Ala Ala Pro Val Glu Lys Lys 
215 220 225 

gtg gcg teg aca age aat gcg egg gcg ccg aag aag gaa cct cag gcg 835 
Val Ala Ser Thr Ser Asn Ala Arg Ala Pro Lys Lys Glu Pro Gin Ala 
230 235 240 245 

gcg age acc ace aac cca ggc cgc cgt agg egg get acc cga cga ggc 883 
Ala Ser Thr Thr Asn Pro Gly Arg Arg Arg Arg Ala Thr Arg Arg Gly 
250 255 260 

cca cga age tagggtataa gggcggtttg tgt 915 
Pro Arg Ser 



<210> 228 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 228 

Met Thr Pro lie Tyr Tyr Asp Val Asp Asn Asp Lys Leu Asp Glu Pro 
1 5 10 .15 

Glu Arg lie Leu Ala Glu Ser Thr Val Glu Pro Glu Glu Gly Pro Arg 
20 25 30 

Met Arg Ala Arg Arg Gin Arg Gin Glu Ser Ala Ala Asp Asp lie Ala 
35 40 45 

Ala lie Ala Ala Ala Ala Val Asp lie Ala Ser Glu Glu Asp Pro Asp 
50 55 60 

Glu Pro Ser Gly Ser Ser Tyr Val Ser Asp Phe Glu Ala Glu Pro lie 
65 70 75 80 

Ala Pro Val Val Glu Lys Ala Ala Glu Pro Val Ala Glu Pro Thr Ala 
85 90 95 

Asp Tyr Glu Lys Ala Arg Ala Glu Phe Glu Ala Ser Pro Arg Arg Arg 
100 105 110 

Arg Lys Thr Arg Gly Asn Ser Arg Ser Asp His Ala Pro Lys Pro Glu 
115 120 125 

Asp Phe Ala Pro Val Val Glu Glu Val Ala Glu Thr Pro Val Lys Thr 
130 135 140 

Pro Ala Arg Lys Ala Pro Arg Arg Asn Arg Pro Ser Glu Leu Ser Ser 
145 150 155 160 

Gly Ala Pro Ser Ser Ala Pro Ser Thr Arg Asn Arg Arg Arg Ala Val 
165 170 175 



Arg Arg Gin Leu Val Glu Ala 
180 



Pro Glu 
185 



Thr Val Val Glu lie Ala Pro 
190 
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Glu Ala Ala Pro Glu Gin Val Ala Glu Pro Gin Val Glu Phe Asp Gin 
195 200 205 

Pro Asp Asn Arg Arg Lys Arg Arg Arg Ala Val Arg Val Thr Ala Ala 
210 215 220 

Pro Val Glu Lys Lys Val Ala Ser Thr Ser Asn Ala Arg Ala Pro Lys 
225 230 235 240 

Lys Glu Pro Gin Ala Ala Ser Thr Thr Asn Pro Gly Arg Arg Arg Arg 
245 250 255 

Ala Thr Arg Arg Gly Pro Arg Ser 
260 



<210> 229 
<211> 750 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (727) 

<223> RXA01356 

<400> 229 

tcggtggcgt cgacgaccct gccatcaaag gctagtaatt cgcttttcga cgcccccctc 60 



aatgcgacgc ttaaagcatc tacggacctt tgaggtcacc ttg tea cgc aac ggg 

Leu Ser Arg Asn Gly 
1 5 



115 



eta ggg ccc gtt gca gga gta gac gaa get gga cgc ggt gec tgc tgc 
Leu Gly Pro Val Ala Gly Val Asp Glu Ala Gly Arg Gly Ala Cys Cys 
10 15 20 



163 



gga ccc att tea att gee gca tgc ata etc ccg gac aaa ccc ate cag 
Gly Pro lie Ser lie Ala Ala Cys lie Leu Pro Asp Lys Pro lie Gin 
25 30 35 



211 



gag eta gec gca ctg aca gac tec aaa aag etc agt gee age acc cgc 
Glu Leu Ala Ala Leu Thr Asp Ser Lys Lys Leu Ser Ala Ser Thr Arg 
40 45 50 



259 



gaa aaa etc atg cca ctg ate aaa aaa cac gca etc get tgg tea gtc 
Glu Lys Leu Met Pro Leu lie Lys Lys His Ala Leu Ala Trp Ser Val 
55 60 65 



307 



ate gtg ate tec gee caa gac ate gac cga ttt ggc ate caa cac gca 
lie Val lie Ser Ala Gin Asp lie Asp Arg Phe Gly lie Gin His Ala 
70 75 80 85 



355 



aac ate tec ggc atg cga cga gec gta gee gee eta ggc acc caa ccc 
Asn lie Ser Gly Met Arg Arg Ala Val Ala Ala Leu Gly Thr Gin Pro 
90 95 100 



403 



ggc tac gta ctt acc gac gee atg aaa gtc ccc ggc ttc aca gtc cca 
Gly Tyr Val Leu Thr Asp Ala Met Lys Val Pro Gly Phe Thr Val Pro 
105 110 115 



451 
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tac eta ccc ate ate ggc gga gac gee tec gee cga tgc ate gee gee 4 99 
Tyr Leu Pro lie lie Gly Gly Asp Ala Ser Ala Arg Cys lie Ala Ala 
120 125 130 

gca agt gta tta gee aaa caa ace cgc gac gac ate atg acc gac atg 547 
Ala Ser Val Leu Ala Lys Gin Thr Arg Asp Asp lie Met Thr Asp Met 
135 140 145 

gec aac gac tac ccg cac tac ggt etc gaa att cac aaa ggc tac agt 595 
Ala Asn Asp Tyr Pro His Tyr Gly Leu Glu lie His Lys Gly Tyr Ser 
150 155 160 165 

acg aag ate cac atg gat gcg gtg cgc cac cac ggc gca agt ccc gag 643 
Thr Lys lie His Met Asp Ala Val Arg His His Gly Ala Ser Pro Glu 
170 175 180 

cac aga tat agt tat gca aat gtg gec aag gca cac caa gaa tgg eta 691 
His Arg Tyr Ser Tyr Ala Asn Val Ala Lys Ala His Gin Glu Trp Leu 
185 190 195 

cac get gca gat aat gac acg acg gaa ggt gga gca tgagcgctga 737 
His Ala Ala Asp Asn Asp Thr Thr Glu Gly Gly Ala 
200 205 

agaactcgac aac 750 



<210> 230 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Leu Ser Arg Asn Gly Leu Gly Pro Val Ala Gly Val Asp Glu Ala Gly 
15 10 15 

Arg Gly Ala Cys Cys Gly Pro lie Ser lie Ala Ala Cys lie Leu Pro 
20 25 30 

Asp Lys Pro lie Gin Glu Leu Ala Ala Leu Thr Asp Ser Lys Lys Leu 
35 40 45 

Ser Ala Ser Thr Arg Glu Lys Leu Met Pro Leu lie Lys Lys His Ala 
50 55 60 

Leu Ala Trp Ser Val lie Val lie Ser Ala Gin Asp lie Asp Arg Phe 
65 70 75 80 

Gly lie Gin His Ala Asn lie Ser Gly Met Arg Arg Ala Val Ala Ala 
85 90 95 

Leu Gly Thr Gin Pro Gly Tyr Val Leu Thr Asp Ala Met Lys Val Pro 
100 105 110 

Gly Phe Thr Val Pro Tyr Leu Pro lie lie Gly Gly Asp Ala Ser Ala 
115 120 125 

Arg Cys lie Ala Ala Ala Ser Val Leu Ala Lys Gin Thr Arg Asp Asp 
130 135 140 



lie Met Thr Asp Met Ala Asn Asp Tyr Pro His Tyr Gly Leu Glu lie 
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145 

His Lys Gly Tyr 

Gly Ala Ser Pro 
180 

His Gin Glu Trp 
195 

Ala 



150 

Ser Thr Lys lie 
165 

Glu His Arg Tyr 

Leu His Ala Ala 
200 



155 

His Met Asp Ala 
170 

Ser Tyr Ala Asn 
185 

Asp Asn Asp Thr 



160 

Val Arg His His 
175 

Val Ala Lys Ala 
190 

Thr Glu Gly Gly 
205 



<210> 231 

<211> 807 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> RXN01786 

<400> 231 

aagcatcttg gtgcgcgggg gtgttgggct ggaaggtacc ctgtatttca tgacttcttc 60 

ttccagcttt tctcgttttg atggccgcgc acaggatcag atg cgt gcc gcc aaa 115 

Met Arg Ala Ala Lys 
1 5 

ate acc cgt gga ttt act tec aac cct gca ggc age gtg ctt gta gaa 163 
lie Thr Arg Gly Phe Thr Ser Asn Pro Ala Gly Ser Val Leu Val Glu 
10 15 20 

ttc ggc aat act cgt gtc atg tgc acc get tct gtg gaa ttg ggt gtg 211 
Phe Gly Asn Thr Arg Val Met Cys Thr Ala Ser Val Glu Leu Gly Val 
25 30 35 

cct cgt ttc aag cgt gat tea ggt gaa ggc tgg ttg acc gca gag tac 259 
Pro Arg Phe Lys Arg Asp Ser Gly Glu Gly Trp Leu Thr Ala Glu Tyr 
40 45 50 

gcg atg ctt. cct get gcg act gcg gag cgt aac cgt cgt gaa tec atg 307 
Ala Met Leu Pro Ala Ala Thr Ala Glu Arg Asn Arg Arg Glu Ser Met 
55 60 65 

gcc ggc aag gtc aag gga cgc act cat gaa att tct cgt ctg att ggt 355 
Ala Gly Lys Val Lys Gly Arg Thr His Glu lie Ser Arg Leu lie Gly 
70 75 80 85 

cgt tct ttg cgt gca get gtg gat ctt tec cag ctg ggt gag aac acc 403 
Arg Ser Leu Arg Ala Ala Val Asp Leu Ser Gin Leu Gly Glu Asn Thr 
90 95 100 

att gcg att gac tgc gat gtt ctg caa get gac ggc ggt act cgt act 451 
lie Ala lie Asp Cys Asp Val Leu Gin Ala Asp Gly Gly Thr Arg Thr 
105 110 115 



gca teg ate acc ggt gcg tat gtg gcg ctg get gat gcc ate aag gtt 



499 
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Ala Ser lie Thr Gly Ala Tyr Val Ala Leu Ala Asp Ala lie Lys Val 
120 125 130 

ctg cag gag cgc ggg gtt gtt cca ggc age cca ctt ctt gca cca gtt 547 
Leu Gin Glu Arg Gly Val Val Pro Gly Ser Pro Leu Leu Ala Pro Val 
135 140 145 

get get gtt tec gtt ggt ctg gtc gac ggt aat gta tgc ctt gac ttg 595 
Ala Ala Val Ser Val Gly Leu Val Asp Gly Asn Val Cys Leu Asp Leu 
150 155 160 165 

cca tat gaa gaa gat tec cgc gec gat gtt gac etc aac gtt gtt atg 643 
Pro Tyr Glu Glu Asp Ser Arg Ala Asp Val Asp Leu Asn Val Val Met 
170 175 180 

acc gaa cac ggt gaa ttc gtg gaa att cag ggc acc ggc gaa gaa act 691 
Thr Glu His Gly Glu Phe Val Glu lie Gin Gly Thr Gly Glu Glu Thr 
185 190 195 

acc ttc acc cgc gcg cag etc aac gac atg ctt gac cac get gaa aag 739 
Thr Phe Thr Arg Ala Gin Leu Asn Asp Met Leu Asp His Ala Glu Lys 
200 205 210 

ggc tgc cgc gaa ttg gtt get gee caa' aaa get gca ctg gga ate 784 
Gly Cys Arg Glu Leu Val Ala Ala Gin Lys Ala Ala Leu Gly lie 
215 220 225 

taaaaccaca acagagttaa gga 807 



<210> 232 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 232 

Met Arg Ala Ala Lys lie Thr Arg Gly Phe Thr Ser Asn Pro Ala Gly 
15 10 15 

Ser Val Leu Val Glu Phe Gly Asn Thr Arg Val Met Cys Thr Ala Ser 
20 25 30 

Val Glu Leu Gly Val Pro Arg Phe Lys Arg Asp Ser Gly Glu Gly Trp 
35 40 45 

Leu Thr Ala Glu Tyr Ala Met Leu Pro Ala Ala Thr Ala Glu Arg Asn 
50 55 60 

Arg Arg Glu Ser Met Ala Gly Lys Val Lys Gly Arg Thr His Glu lie 
65 70 75 80 

Ser Arg Leu lie Gly Arg Ser Leu Arg Ala Ala Val Asp Leu Ser Gin 
85 90 95 

Leu Gly Glu Asn Thr lie Ala lie Asp Cys Asp Val Leu Gin Ala Asp 
100 105 110 

Gly Gly Thr Arg Thr Ala Ser lie Thr Gly Ala Tyr Val Ala Leu Ala 
115 120 ' 125 



Asp Ala 



He Lys Val 



Leu Gin Glu Arg Gly Val Val 



Pro Gly Ser Pro 
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Leu Leu Ala Pro 
145 

Val Cys Leu Asp 



Leu Asn Val Val 
180 

Thr Gly Glu Glu 
195 

Asp His Ala Glu 
210 



135 

Val Ala Ala Val 
150 

Leu Pro Tyr Glu 
165 

Met Thr Glu His 



Thr Thr Phe Thr 
200 

Lys Gly Cys Arg 
215 



140 

Ser Val Gly Leu 
155 

Glu Asp Ser Arg 
170 

Gly Glu Phe Val 
185 

Arg Ala Gin Leu 



Glu Leu Val Ala 
220 



Val Asp Gly Asn 
160 

Ala Asp Val Asp 
175 

Glu lie Gin Gly 
190 

Asn Asp Met Leu 
205 

Ala Gin Lys Ala 



Ala Leu Gly lie 
225 



<210> 233 
<211> 541 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (541) 
<223> FRXA01786 

<400> 233 

aagcatcttg gtgcgcgggg gtgttgggct ggaaggtacc ctgtatttca tgacttcttc 60 



ttccagcttt tctcgttttg atggccgcgc acaggatcag atg cgt gcc gcc aaa 

Met Arg Ala Ala Lys 
1 5 



115 



ate acc cgt gga ttt act tec aac cct gca ggc age gtg ctt gta gaa 
lie Thr Arg Gly Phe Thr Ser Asn Pro Ala Gly Ser Val Leu Val Glu 
10 15 20 



163 



ttc ggc aat act cgt gtc atg tgc acc get tct gtg gaa ttg ggt gtg 
Phe Gly Asn Thr Arg Val Met Cys Thr Ala Ser Val Glu Leu Gly Val 
25 30 35 



211 



cct cgt ttc aag cgt gat tea ggt gaa ggc tgg ttg acc gca gag tac 
Pro Arg Phe Lys Arg Asp Ser Gly Glu Gly Trp Leu Thr Ala Glu Tyr 
40 45 50 



259 



gcg atg ctt cct get gcg act gcg gag cgt aac cgt cgt gaa tec atg 
Ala Met Leu Pro Ala Ala Thr Ala Glu Arg Asn Arg Arg Glu Ser Met 
55 60 65 



307 



gcc ggc aag gtc aag gga cgc act cat gaa att tct cgt ctg att ggt 
Ala Gly Lys Val Lys Gly Arg Thr His Glu lie Ser Arg Leu lie Gly 
70 75 80 85 



355 



cgt tct ttg cgt gca get gtg gat ctt tec cag ctg ggt gag aac acc 
Arg Ser Leu Arg Ala Ala Val Asp Leu Ser Gin Leu Gly Glu Asn Thr 
90 95 100 



403 
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att gcg att gac tgc gat gtt ctg caa get gac ggc ggt act cgt act 451 
lie Ala lie Asp Cys Asp Val Leu Gin Ala Asp Gly Gly Thr Arg Thr 
105 110 115 

gca teg ate acc ggt gcg tat gtg gcg ctg get gat gee ate aag gtt 499 
Ala Ser lie Thr Gly Ala Tyr Val Ala Leu Ala Asp Ala lie Lys Val 
120 125 130 

ctg cag gag cgc ggg gtt gtt cca ggc age cca ctt ctt gca 541 
Leu Gin Glu Arg Gly Val Val Pro Gly Ser Pro Leu Leu Ala 
135 140 145 



<210> 234 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Met Arg Ala Ala Lys lie Thr Arg Gly Phe Thr Ser Asn Pro Ala Gly 
1 5 .10 15 

Ser Val Leu Val Glu Phe Gly Asn. Thr Arg Val Met Cys Thr Ala Ser 
20 25 30 

Val Glu Leu Gly Val Pro Arg Phe Lys Arg Asp Ser Gly Glu Gly Trp 
35 40 45 

Leu Thr Ala Glu Tyr Ala Met Leu Pro Ala Ala Thr Ala Glu Arg Asn 
50 55 60 

Arg Arg Glu Ser Met Ala Gly Lys Val Lys Gly Arg Thr His Glu lie 
65 70 75 80 

Ser Arg Leu lie Gly Arg Ser Leu Arg Ala Ala Val Asp Leu Ser Gin 
85 90 95 

Leu Gly Glu Asn Thr lie Ala lie Asp Cys Asp Val Leu Gin Ala Asp 
100 105 110 

Gly Gly Thr Arg Thr Ala Ser lie Thr Gly Ala Tyr Val Ala Leu Ala 
115 120 125 

Asp Ala lie Lys Val Leu Gin Glu Arg Gly Val Val Pro Gly Ser Pro 
130 135 140 

Leu Leu Ala 
145 



<210> 235 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (718) 

<223> RXN00163 
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<400> 235 

acgacatgct tgaccacgct gaaaagggct gccgcgaatt ggttgctgcc caaaaagctg 60 

cactgggaat ctaaaaccac aacagagtta aggacaccgg atg aaa ctt ctt ctt 115 

Met Lys Leu Leu Leu 
1 ' 5 

gca tec aac aac gca aag aaa etc aaa gaa etc cag egg att ttg gat 163 
Ala Ser Asn Asn Ala Lys Lys Leu Lys Glu Leu Gin Arg lie Leu Asp 
10 15 20 

caa gca ggc ctg gat tec gtt gaa ttg ctt gcg ctg cgt gat gtc gag 211 
Gin Ala Gly Leu Asp Ser Val Glu Leu Leu Ala Leu Arg Asp Val Glu 
25 30 35 



gca tac gac gag ccg ate gaa gac ggc cgc act ttt gee gac aac gca 
Ala Tyr Asp Glu Pro lie Glu Asp Gly Arg Thr Phe Ala Asp Asn Ala 
40 45 50 



259 



cag ate aaa gcg cgc gec ggg gta ace cac aca ggc ate gee acg ate 307 
Gin lie Lys Ala Arg Ala Gly Val Thr His Thr Gly lie Ala Thr lie 
55 60 65 

gee gat gat tec ggc ate get gtc gaa gaa etc aac gga atg ccc ggc 355 
Ala Asp Asp Ser Gly lie Ala Val Glu Glu Leu Asn Gly Met Pro Gly 
70 75 80 85 

gtt ttg tec gca cgc tgg tec ggc gca cac ggc aac gac ace gec aac 403 
Val Leu Ser Ala Arg Trp Ser Gly Ala His Gly Asn Asp Thr Ala Asn 
90 95 100 

aac gag ctg ctt ctt gee caa atg gaa cat gtt ccc gac gag cgc cgc 4 51 
Asn Glu Leu Leu Leu Ala Gin Met Glu His Val Pro Asp Glu Arg Arg 
105 110 115 

aac gca gee ttc gtg tec gta tgc gtg ctt gca ctt ccg gac ggc caa 4 99 
Asn Ala Ala Phe Val Ser Val Cys Val Leu Ala Leu Pro Asp Gly Gin 
120 125 130 

gaa ttt gtt cag gaa ggc cgt tgg gaa ggc caa etc eta cgc gga cct 547 
Glu Phe Val Gin Glu Gly Arg Trp Glu Gly Gin Leu Leu Arg Gly Pro 
135 140 145 

aag ggc gaa aac ggt ttc gga tac gat cca ctg ttc att cca gca gag 595 
Lys Gly Glu Asn Gly Phe Gly Tyr Asp Pro Leu Phe lie Pro Ala Glu 
150 155 160 165 

gaa ate gat gga caa gga cgc age tec get gaa ctt tec gca gag gaa 643 
Glu lie Asp Gly Gin Gly Arg Ser Ser Ala Glu Leu Ser Ala Glu Glu 
170 175 180 

aag gac get ttg tec cac cga ggt caa gcg ctg cgc gga ttg gtt gag 691 
Lys Asp Ala Leu Ser His Arg Gly Gin Ala Leu Arg Gly Leu Val Glu 
185 190 195 

aag ate gca cag gta get gcg get age taaggectta aggaaaacta 738 
Lys lie Ala Gin Val Ala Ala Ala Ser 
200 205 



aaa 



741 
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<210> 236 
<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Met Lys Leu Leu Leu Ala Ser Asn Asn.Ala Lys Lys Leu Lys Glu Leu 
15 10 15 

Gin Arg lie Leu Asp Gin Ala Gly Leu Asp Ser Val Glu Leu Leu Ala 
20 25 30 

Leu Arg Asp Val Glu Ala Tyr Asp Glu Pro lie Glu Asp Gly Arg Thr 
35 40 45 

Phe Ala Asp Asn Ala Gin lie Lys Ala Arg Ala Gly Val Thr His Thr 
50 55 60 

Gly lie Ala Thr lie Ala Asp Asp Ser Gly lie Ala Val Glu Glu Leu 
65 70 75 80 

Asn Gly Met Pro Gly Val Leu Ser Ala Arg Trp Ser Gly Ala His Gly 
85 90 95 

Asn Asp Thr Ala Asn Asn Glu Leu Leu Leu Ala Gin Met Glu His Val 
100 105 110 

Pro Asp Glu Arg Arg Asn Ala Ala Phe Val Ser Val Cys Val Leu Ala 
115 120 125 

Leu Pro Asp Gly Gin Glu Phe Val Gin Glu Gly Arg Trp Glu Gly Gin 
130 135 140 

Leu Leu Arg Gly Pro Lys Gly Glu Asn Gly Phe Gly Tyr Asp Pro Leu 
145 150 155 160 

Phe He Pro Ala Glu Glu He Asp Gly Gin Gly Arg Ser Ser Ala Glu 
165 170 175 

Leu Ser Ala Glu Glu Lys Asp Ala Leu Ser His Arg Gly Gin Ala Leu 
180 185 190 

Arg Gly Leu Val Glu Lys He Ala Gin Val Ala Ala Ala Ser 
195 200 205 



<210> 237 
<211> 641 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (58) . . (618) 
<223> FRXA00163 

<400> 237 

tgaaacttct tcttgcatcc aacaacgcaa agaaactcaa gagaactcca gcggatt ttg 

Leu 
1 
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gat caa gca ggc ctg gat tec gtt gaa ttg ctt gcg ctg cgt gat gtc 108 
Asp Gin Ala Gly Leu Asp Ser Val Glu Leu Leu Ala Leu Arg Asp Val 
5 10 15 



gag gca tac gac gag ccg ate gaa gac ggc cgc act ttt gee gac aac 
Glu Ala Tyr Asp Glu Pro lie Glu Asp Gly Arg Thr Phe Ala Asp Asn 
20 25 30 

gca cag ate aaa gcg cgc gee ggg gta acc cac aca ggc ate gec acg 
Ala Gin lie Lys Ala Arg Ala Gly Val Thr His Thr Gly He Ala Thr 
35 40 45 



156 



204 



ate gec gat gat tec ggc ate get gtc gaa gaa etc aac gga atg ccc 252 

He Ala Asp Asp Ser Gly He Ala Val Glu Glu Leu Asn Gly Met Pro 

50 55 60 65 

ggc gtt ttg tec gca cgc tgg tec ggc gca cac ggc aac gac acc gee 300 

Gly Val Leu Ser Ala Arg Trp Ser Gly Ala His Gly Asn Asp Thr Ala 

70 75 80 

aac aac gag ctg ctt ctt gee caa atg gaa cat gtt ccc gac gag cgc 348 

Asn Asn Glu Leu Leu Leu Ala Gin Met Glu His Val Pro Asp Glu Arg 

85 90 95 

cgc aac gca gec ttc gtg tec gta tgc gtg ctt gca ctt ccg gac ggc 396 

Arg Asn Ala Ala Phe Val Ser Val Cys Val Leu Ala Leu Pro Asp Gly 

100 105 110 

caa gaa ttt gtt cag gaa ggc cgt tgg gaa ggc caa etc eta cgc gga 44 4 

Gin Glu Phe Val Gin Glu Gly Arg Trp Glu Gly Gin Leu Leu Arg Gly 

115 120 125 

cct aag ggc gaa aac ggt ttc gga tac gat cca ctg ttc att cca gca 4 92 

Pro Lys Gly Glu Asn Gly Phe Gly Tyr Asp Pro Leu Phe He Pro Ala 

130 135 140 145 

gag gaa ate gat gga caa gga cgc age tec get gaa ctt tec gca gag 540 

Glu Glu He Asp Gly Gin Gly Arg Ser Ser Ala Glu Leu Ser Ala Glu 

150 155 160 

gaa aag gac get ttg tec cac cga ggt caa gcg ctg cgc gga ttg gtt 588 

Glu Lys Asp Ala Leu Ser His Arg Gly Gin Ala Leu Arg Gly Leu Val 

165 170 175 

gag aag ate gca cag gta get gcg get age taaggectta aggaaaacta 638 
Glu Lys He Ala Gin Val Ala Ala Ala Ser 
180 185 



aaa 



641 



<210> 238 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 238 

Leu Asp Gin Ala Gly Leu Asp Ser Val Glu Leu Leu Ala Leu Arg Asp 
15 10 15 
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Val Glu Ala Tyr Asp Glu Pro lie Glu Asp Gly Arg Thr Phe Ala Asp 
20 25 30 

Asn Ala Gin lie Lys Ala Arg Ala Gly Val Thr His Thr Gly lie Ala 
35 40 45 

Thr lie Ala Asp Asp Ser Gly lie Ala Val Glu Glu Leu Asn Gly Met 
50 55 60 

Pro Gly Val Leu Ser Ala Arg Trp Ser Gly Ala His Gly Asn Asp Thr 
65 70 75 80 

Ala Asn Asn Glu Leu Leu Leu Ala Gin Met Glu His Val Pro Asp Glu 
85 90 95 

Arg Arg Asn Ala Ala Phe Val Ser Val Cys Val Leu Ala Leu Pro Asp 
100 105 110 

Gly Gin Glu Phe Val Gin Glu Gly Arg Trp Glu Gly Gin Leu Leu Arg 
115 120 125 

Gly Pro Lys Gly Glu Asn Gly Phe Gly Tyr Asp Pro Leu Phe lie Pro 
130 135 140 

Ala Glu Glu lie Asp Gly Gin Gly Arg Ser Ser Ala Glu Leu Ser Ala 
145 150 155 160 

Glu Glu Lys Asp Ala Leu Ser His Arg Gly Gin Ala Leu Arg Gly Leu 
165 170 175 

Val Glu Lys lie Ala Gin Val Ala Ala Ala Ser 
180 185 



<210> 239 
<211> 432 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (409) 

<223> RXA01424 

<400> 239 

gtaagcaaca gtgcttccag cgcaacataa gctgaactct tccatgcaat ttcgcacggt 60 

gatgaggaaa gggcgtcgcg ctggcagtaa aactgtcgtt gtg cac ctg tgg gat 115 

Val His Leu Trp Asp 
1 5 

agt gcc gaa teg ttg gat ggc acc gaa aaa cag ggc gaa gtc gec tea 163 
Ser Ala Glu Ser Leu Asp Gly Thr Glu Lys Gin Gly Glu Val Ala Ser 
10 15 20 

ttc ggt ggt ccg egg ttc ggc ctt gtc gtt tct aag gcc gtc gga aat 211 
Phe Gly Gly Pro Arg Phe Gly Leu Val Val Ser Lys Ala Val Gly Asn 
25 30 35 

gcg gtg gtt cgt cac cgc acc tec cga egg ctt cgt cat ate tgt gca 259 
Ala Val Val Arg His Arg Thr Ser Arg Arg Leu Arg His lie Cys Ala 
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40 45 50 

age att gca gaa aaa tea cca gag eta etc tec ccc act cat cac gtg 307 

Ser lie Ala Glu Lys Ser Pro Glu Leu Leu Ser Pro Thr His His Val 

55 60 65 

gtg ate cgc gcg ttg gcg ggg get ggg aat gca ace teg gcg gaa ctt 355 

Val lie Arg Ala Leu Ala Gly Ala Gly Asn Ala Thr Ser Ala Glu Leu 

70 75 80 85 

gaa cga gac ate cgc tac ggg ttg ggg aaa get age cgt gtg cgc ace 403 

Glu Arg Asp lie Arg Tyr Gly Leu Gly Lys Ala Ser Arg Val Arg Thr 

90 95 100 

aac aag tgatgatcct ttcgacatcc cag 432 
Asn Lys 



<210> 240 
<211> 103 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Val His Leu Trp Asp Ser Ala Glu Ser Leu Asp Gly Thr Glu Lys Gin 
15 10 15 

Gly Glu Val Ala Ser Phe Gly Gly Pro Arg Phe Gly Leu Val Val Ser 
20 25 30 

Lys Ala Val Gly Asn Ala Val Val Arg His Arg Thr Ser Arg Arg Leu 
35 40 45 

Arg His lie Cys Ala Ser lie Ala Glu Lys Ser Pro Glu Leu Leu Ser 
50 55 60 

Pro Thr His His Val Val lie Arg Ala Leu Ala Gly Ala Gly Asn Ala 
65 70 75 80 

Thr Ser Ala Glu Leu Glu Arg Asp lie Arg Tyr Gly Leu Gly Lys Ala 
85 90 95 

Ser Arg Val Arg Thr Asn Lys 
100 



<210> 241 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (592) 
<223> RXA01481 

<400> 241 

gggtgcgctc geggattgee tgaatgtcac tttccggaat acgtcccttt gccatgacca 60 



tcactttagc ccgtcccttt agtgtgccta tattggttgt atg caa aac age aag 115 
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Met Gin Asn Ser Lys 
1 5 

aag acc etc ggc gga gtg etc gga gtc ate gtt gtc etc get get gca 163 

Lys Thr Leu Gly Gly Val Leu Gly Val lie Val Val Leu Ala Ala Ala 
10 15 20 

tgg ttt gga att gat ctg tec act tea ggt gaa gec acc age caa gca 211 

Trp Phe Gly lie Asp Leu Ser Thr Ser Gly Glu Ala Thr Ser Gin Ala 
25 30 35 

tea age tea gca act act acc act att act age tct aac act cca aca 259 

Ser Ser Ser Ala Thr Thr Thr Thr lie Thr Ser Ser Asn Thr Pro Thr 

40 45 50 

tct gag tec ate tec age aac age gac tta gac ggt gac age tgc tec 307 

Ser Glu Ser lie Ser Ser Asn Ser Asp Leu Asp Gly Asp Ser Cys Ser 

55 60 65 

atg agt gag ctg cca caa gaa get gat gag gtg gtc gac gat ate etc 355 

Met Ser Glu Leu Pro Gin Glu Ala Asp Glu Val Val Asp Asp lie Leu 

70 75 80 85 

gee ggt ggt cct ttt gat tac cca gac aat gac ggc gtg cgc ttt gga 4 03 

Ala Gly Gly Pro Phe Asp Tyr Pro Asp Asn Asp Gly Val Arg Phe Gly 
90 95 100 

aac tac gaa ggc gta eta ccg aaa gag tec age aac tac tac cgc gaa 451 

Asn Tyr Glu Gly Val Leu Pro Lys Glu Ser Ser Asn Tyr Tyr Arg Glu 
105 110 115 

tac acc gtg gaa acc cca gga ctt age cac cgc ggt cca ctg cgc att 4 99 

Tyr Thr Val Glu Thr Pro Gly Leu Ser His Arg Gly Pro Leu Arg lie 

120 125 130 

gtc acc ggt gga tea aac cca act gat cca gag gtg tgg tac tac acc 547 

Val Thr Gly Gly Ser Asn Pro Thr Asp Pro Glu Val Trp Tyr Tyr Thr 

135 140 145 

tea gat cac tat gaa act ttc tgt gee ate acc gat gcg gag aac 592 

Ser Asp His Tyr Glu Thr Phe Cys Ala lie Thr Asp Ala Glu Asn 

150 155 160 

taaatgaata tegtcttgea ggg 615 



<210> 242 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Met Gin Asn Ser Lys Lys Thr Leu Gly Gly Val Leu Gly Val lie Val 
15 10 15 

Val Leu Ala Ala Ala Trp Phe Gly lie Asp Leu Ser Thr Ser Gly Glu 
20 25 30 



Ala Thr Ser Gin Ala Ser Ser Ser Ala Thr Thr Thr Thr lie Thr Ser 
35 40 45 
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Ser Asn Thr Pro 
50 

Gly Asp Ser Cys 
65 

Val Asp Asp lie 



Gly Val Arg Phe 
100 

Asn Tyr Tyr Arg 
115 

Gly Pro Leu Arg 
130 

Val Trp Tyr Tyr 
145 

Asp Ala Glu Asn 



Thr Ser Glu Ser 
55 

Ser Met Ser Glu 
70 

Leu Ala Gly Gly 
85 

Gly Asn Tyr Glu 



Glu Tyr Thr Val 
120 

He Val Thr Gly 
135 

Thr Ser Asp His 
150 



He Ser Ser Asn 
60 

Leu Pro Gin Glu 
75 

Pro Phe Asp Tyr 
90 

Gly Val Leu Pro 
105 

Glu Thr Pro Gly 



Gly Ser. Asn Pro 
140 

Tyr Glu Thr Phe 
155 



Ser Asp Leu Asp 



Ala Asp Glu Val 
80 

Pro Asp Asn Asp 
95 

Lys Glu Ser Ser 
110 

Leu Ser His Arg 
125 

Thr Asp Pro Glu 



Cys Ala He Thr 
160 



<210> 243 
<211> 2100 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2077) 

<223> RXN00724 

<400> 243 

cggcaaagga agccacagcg attaaaaagg cgctgggcta caccactgcg gaagagttgc 60 

tccgccacca tgtgcgcaaa tactccacca cggctctggc gtg gga att ggt gat 115 

Val Gly He Gly Asp 
1 5 

gcc act gag ggc gat ctt gtt acc ate gtg ggt cag gtc gec ttt gec 163 
Ala Thr Glu Gly Asp Leu Val Thr lie Val Gly Gin Val Ala Phe Ala 
10 15 20 

aag cag tec tat acc cag tec ggc aag atg ctg tac aag gtt aca gtc 211 
Lys Gin Ser Tyr Thr Gin Ser Gly Lys Met Leu Tyr Lys Val Thr Val 
25 30 35 

ttg act gag acg gaa cgc ate ggc att tec ttc ttc gga gcc aag cac 259 
Leu Thr Glu Thr Glu Arg He Gly He Ser Phe Phe Gly Ala Lys His 
40 45 50 

att ccg cgt ctt etc cca gaa ggc act *cgt gcg ctt ttt acc ggc aag 307 
He Pro Arg Leu Leu Pro Glu Gly Thr Arg Ala Leu Phe Thr Gly Lys 
55 60 65 

gtg aag ttt ttt cgc aac gaa cct cag eta tct cat cca gag ttc att 355 
Val Lys Phe Phe Arg Asn Glu Pro Gin Leu Ser His Pro Glu Phe He 
70 75 80 85 
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gtg ate cca gat cct gga tea ggc cgc cga etc acc gec act ggc ggt 403 
Val lie Pro Asp Pro Gly Ser Gly Arg Arg Leu Thr Ala Thr Gly Gly 
90 95 100 

atg aaa tct ctg get gee tac ggc gat gtg gaa gaa gtg gca ctt cgt 451 
Met Lys Ser Leu Ala Ala Tyr Gly Asp Val Glu Glu Val Ala Leu Arg 
105 110 115 

ttg gtg gat cgc gaa tac ate ccg ate tat gee ggc acc gec acc atg 499 
Leu Val Asp Arg Glu Tyr lie Pro lie Tyr Ala Gly Thr Ala Thr Met 
120 125 130 

act acc tgg egg ate atg get gca gtg caa egg gta ctg gaa acc atg 547 
Thr Thr Trp Arg lie Met Ala Ala Val Gin Arg Val Leu Glu Thr Met 
135 140 145 

ccg gtg ate aaa gaa cca ctg age gtg gtg ccc gaa ggc atg ccc agt 595 
Pro Val lie Lys Glu Pro Leu Ser Val Val Pro Glu Gly Met Pro .Ser 
150 155 160 165 

ttc gac gag gec ate cgc ggc att cac gat cca ggc cat gaa tct ccc 643 
Phe Asp Glu Ala lie Arg Gly lie His Asp Pro Gly His Glu Ser Pro 
170 175 180 

age acg ttt ate aac cgt ctg aaa tac aac gaa gca eta teg ctg gee 691 
Ser Thr Phe lie Asn Arg Leu Lys Tyr Asn Glu Ala Leu Ser Leu Ala 
185 190 195 

acg gtg atg gcg ate egg cgt gee gat acc aag aac cgc aaa gca cca 739 
Thr Val Met Ala lie Arg Arg Ala Asp Thr Lys Asn Arg Lys Ala Pro 
200 205 210 

ccc atg ccg cgc gca etc aaa ggg cat cag cac atg etc ate gat gca 787 
Pro Met Pro Arg Ala Leu Lys Gly His Gin His Met Leu lie Asp Ala 
215 220 225 

etc aac ttt cag etc aca gtg gga cag aag caa gtg ate cgt gag ate 835 
Leu Asn Phe Gin Leu Thr Val Gly Gin Lys Gin Val lie Arg Glu lie 
230 235 240 245 

age gcg gac att gaa caa cgc gtt ccc atg tct cgt ctg etc caa ggt 883 
Ser Ala Asp lie Glu Gin Arg Val Pro Met Ser Arg Leu Leu Gin Gly 
250 255 260 

gag gtt ggt teg ggt aaa acc ate gtg teg ttg ate gcg atg ctg cag 931 
Glu Val Gly Ser Gly Lys Thr lie Val Ser Leu lie Ala Met Leu Gin 
265 270 275 

gca att gat tec ggt agg cag tgc gec atg etc gee ccg acg gaa gtg 979 
Ala lie Asp Ser Gly Arg Gin Cys Ala Met Leu Ala Pro Thr Glu Val 
280 285 290 

ttg gee acc cag cat gee cgc age ctg age aaa act etc gac gac gca 1027 
Leu Ala Thr Gin His Ala Arg Ser Leu Ser Lys Thr Leu Asp Asp Ala 
295 300 305 

ggc ctt gat ate aat gtt gtg etc ttg act ggc teg atg ccc acg gga 1075 
Gly Leu Asp lie Asn Val Val Leu Leu Thr Gly Ser Met Pro Thr Gly 
310 315 320 325 
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gcc aag aag gag get ctg ctg gaa ate ate tec ggt gac gca gac att 1123 
Ala Lys Lys Glu Ala Leu Leu Glu lie lie Ser Gly Asp Ala Asp lie 
330 335 340 

gtg gtc ggc acg cat gcg ctg ate cag gac acc gtg gag ttc ttc gac 1171 
Val Val Gly Thr His Ala Leu lie Gin Asp Thr Val Glu Phe Phe Asp 
345 350 355 

ctt ggc etc gtg gtg gtg gat gag cag cac cgt ttc ggc gtg gag caa 1219 
Leu Gly Leu Val Val Val Asp Glu Gin His Arg Phe Gly Val Glu Gin 
360 365 370 

cgc gat caa ctg egg acc aag ggc agg gaa ggc ctg acc ccg cac eta 1267 
Arg Asp Gin Leu Arg Thr Lys Gly Arg Glu Gly Leu Thr Pro His Leu 
375 380 385 

ttg gtt atg act gcg acc cca att ccg cgc acc ate gcc atg acg gtg 1315 
Leu Val Met Thr Ala Thr Pro lie Pro Arg Thr lie Ala Met Thr Val 
390 395 400 405 

ttc ggc gac ttg gcg gtg tec acg ttg cgt gaa ctt cca ggc ggg cgc 1363 
Phe Gly Asp Leu Ala Val Ser Thr Leu Arg Glu Leu Pro Gly Gly Arg 
410 415 420 

egg ccg att caa acc teg gtg ata ccc gat cac aaa cct ggc tgg gtt 1411 
Arg Pro lie Gin Thr Ser Val lie Pro Asp His Lys Pro Gly Trp Val 
425 430 435 

aaa cgc ggt tgg gaa cgc ate ggt gag gaa gtc etc gcc gga cgc caa 1459 
Lys Arg Gly Trp Glu Arg lie Gly Glu Glu Val Leu Ala Gly Arg Gin 
440 445 450 

gcc tat gtg gtg tgt ccg cgc att gaa ggc gaa ggc ggc gtg ctg gaa 1507 
Ala Tyr Val Val Cys Pro Arg lie Glu Gly Glu Gly Gly Val Leu Glu 
455 460 465 

ate cac gcc tat ctt tec gaa cag gta tat cca gga ttg aat gtt gga 1555 
lie His Ala Tyr Leu Ser Glu Gin Val Tyr Pro Gly Leu Asn Val Gly 
470 475 480 485 

atg ctg cac ggt cgc atg gac acg gat etc aaa gat teg gtc atg cag 1603 
Met Leu His Gly Arg Met Asp Thr Asp Leu Lys Asp Ser Val Met Gin 
490 495 500 

gaa ttc gcc caa ggt gag ate gat att ttg gtc gcc acc acg gtc att 1651 
Glu Phe Ala Gin Gly Glu lie Asp lie Leu Val Ala Thr Thr Val lie 
505 510 515 

gag gtc ggt att gac gtt gcc aac gcc acc gtc atg etc ate cgc gag 1699 
Glu Val Gly lie Asp Val Ala Asn Ala Thr Val Met Leu lie Arg Glu 
520 525 530 

gcg gaa cgc ttc ggc gtt tec cag ate cac cag ctg cgc ggc cgt gtt 1747 
Ala Glu Arg Phe Gly Val Ser Gin lie His Gin Leu Arg Gly Arg Val 
535 540 545 

ggc cgt ggg cag cac gat tec etc tgc ctg ctg cac acc acc ttc gac 1795 
Gly Arg Gly Gin His Asp Ser Leu Cys Leu Leu His Thr Thr Phe Asp 
550 555 560 565 



gag gac tec cca caa ggc caa cgc etc gcc gca att tec acc aca acc 



1843 
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Glu Asp Ser Pro Gin Gly Gin Arg Leu Ala Ala lie Ser Thr Thr Thr 
570 575 580 

gac ggt ttt caa etc tct gaa ctt gat ttg cag gta cgc caa gaa ggc 1891 
Asp Gly Phe Gin Leu Ser Glu Leu Asp Leu Gin Val Arg Gin Glu Gly 
585 590 595 

gac gtg ttg ggc acc cgc cag tec ggc age gac acc aaa etc cgt cac 1939 
Asp Val Leu Gly Thr Arg Gin Ser Gly Ser Asp Thr Lys Leu Arg His 
600 605 610 

etc teg ttt ate age gac caa aaa ate ate gag cgt gcg ctt ate gac 1987 
Leu Ser Phe lie Ser Asp Gin Lys lie lie Glu Arg Ala Leu lie Asp 
615 620 625 

gec acc gag ctg gtt gee gee age cgt tec agg gcg ctt gag ctg gtc 2035 
Ala Thr Glu Leu Val Ala Ala Ser Arg Ser Arg Ala Leu Glu Leu Val 
630 635 640 645 

age gac ate gca atg ate aac cag gaa tac ctg gaa aag age 2077 
Ser Asp lie Ala Met lie Asn Gin Glu Tyr Leu Glu Lys Ser 
650 655 

tgatattgat agggtttaag tea 2100 

<210> 244 
<211> 659 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Val Gly lie Gly Asp Ala Thr Glu Gly Asp Leu Val Thr lie Val Gly 
15 10 15 

Gin Val Ala Phe Ala Lys Gin Ser Tyr Thr Gin Ser Gly Lys Met Leu 
20 25 30 

Tyr Lys Val Thr Val Leu Thr Glu Thr Glu Arg lie Gly lie Ser Phe 
35 40 45 

Phe Gly Ala Lys His lie Pro Arg Leu Leu Pro Glu Gly Thr Arg Ala 
50 55 60 

Leu Phe Thr Gly Lys Val Lys Phe Phe Arg Asn Glu Pro Gin Leu Ser 
65 70 75 80 

His Pro Glu Phe lie Val lie Pro Asp Pro Gly Ser Gly Arg Arg Leu 
85 90 95 

Thr Ala Thr Gly Gly Met Lys Ser Leu Ala Ala Tyr Gly Asp Val Glu 
100 105 110 

Glu Val Ala Leu Arg Leu Val Asp Arg Glu Tyr lie Pro lie Tyr Ala 
115 120 125 

Gly Thr Ala Thr Met Thr Thr Trp Arg lie Met Ala Ala Val Gin Arg 
130 135 140 

Val Leu Glu Thr Met Pro Val lie Lys Glu Pro Leu Ser Val Val Pro 
145 * 150 155 160 
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Glu Gly Met Pro Ser Phe Asp Glu Ala lie Arg Gly lie His Asp Pro 
165 170 175 

Gly His Glu Ser Pro Ser Thr Phe lie Asn Arg Leu Lys Tyr Asn Glu 
180 185 190 

Ala Leu Ser Leu Ala Thr Val Met Ala lie Arg Arg Ala Asp Thr Lys 
195 200 205 

Asn Arg Lys Ala Pro Pro Met Pro Arg Ala Leu Lys Gly His Gin His 
210 215 220 

Met Leu lie Asp Ala Leu Asn Phe Gin Leu Thr Val Gly Gin Lys Gin 
225 230 235 240 

Val lie Arg Glu lie Ser Ala Asp lie Glu Gin Arg Val Pro Met Ser 
245 250 255 

Arg Leu Leu Gin Gly Glu Val Gly Ser Gly Lys Thr lie Val Ser Leu 
260 265 270 

lie Ala Met Leu Gin Ala lie Asp Ser Gly Arg Gin Cys Ala Met Leu 
275 280 285 

Ala Pro Thr Glu Val Leu Ala Thr Gin His Ala Arg Ser Leu Ser Lys 
290 295 300 

Thr Leu Asp Asp Ala Gly Leu Asp lie Asn Val Val Leu Leu Thr Gly 
305 310 315 320 

Ser Met Pro Thr Gly Ala Lys Lys Glu Ala Leu Leu Glu lie lie Ser 
325 330 335 

Gly Asp Ala Asp lie Val Val Gly Thr His Ala Leu lie Gin Asp Thr 
340 345 350 

Val Glu Phe Phe Asp Leu Gly Leu Val Val Val Asp Glu Gin His Arg 
355 360 365 

Phe Gly Val Glu Gin Arg Asp Gin Leu Arg Thr Lys Gly Arg Glu Gly 
370 375 380 

Leu Thr Pro His Leu Leu Val Met Thr Ala Thr Pro lie Pro Arg Thr 
385 390 395 400 

lie Ala Met Thr Val Phe Gly Asp Leu Ala Val Ser Thr Leu Arg Glu 
405 410 415 

Leu Pro Gly Gly Arg Arg Pro lie Gin Thr Ser Val lie Pro Asp His 
420 425 430 

Lys Pro Gly Trp Val Lys Arg Gly Trp Glu Arg lie Gly Glu Glu Val 
435 440 445 

Leu Ala Gly Arg Gin Ala Tyr Val Val Cys Pro Arg lie Glu Gly Glu 
450 455 460 



Gly Gly Val Leu Glu lie His Ala Tyr Leu Ser Glu Gin Val Tyr Pro 
465 470 475 480 
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Gly Leu Asn Val Gly Met Leu His Gly Arg Met Asp Thr Asp Leu Lys 
485 490 495 

Asp Ser Val Met Gin Glu Phe Ala Gin Gly Glu lie Asp lie Leu Val 
500 505 510 

Ala Thr Thr Val lie Glu Val Gly lie Asp Val Ala Asn Ala Thr Val 
515 520 525 

Met Leu lie Arg Glu Ala Glu Arg Phe Gly Val Ser Gin lie His Gin 
530 535 540 

Leu Arg Gly Arg Val Gly Arg Gly Gin His Asp Ser Leu Cys Leu Leu 
545 550 555 560 

His Thr Thr Phe Asp Glu Asp Ser Pro Gin Gly Gin Arg Leu Ala Ala 
565 570 575 

lie Ser Thr Thr Thr Asp Gly Phe Gin Leu Ser Glu Leu Asp Leu Gin 
580 585 590 

Val Arg Gin Glu Gly Asp Val Leu Gly Thr Arg Gin Ser Gly Ser Asp 
595 600 605 

Thr Lys Leu Arg His Leu Ser Phe lie Ser Asp Gin Lys lie lie Glu 
610 615 620 

Arg Ala Leu lie Asp Ala Thr Glu Leu Val Ala Ala Ser Arg Ser Arg 
625 630 635 640 

Ala Leu Glu Leu Val Ser Asp lie Ala Met lie Asn Gin Glu Tyr Leu 
645 650 655 

Glu Lys Ser 



<210> 245 
<211> 1604 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1581) 

<223> RXN01979 

<400> 245 

ctg ggt cac gat ttc cgc ccc gat tat cgc cgc ate cgc gac ctg tta 48 
Leu Gly His Asp Phe Arg Pro Asp Tyr Arg Arg lie Arg Asp Leu Leu 
15 10 15 

gcg gga ctt gcg ccc aat att ccc gtg eta gca acc aca gec acc gec 96 
Ala Gly Leu Ala Pro Asn lie Pro Val Leu Ala Thr Thr Ala Thr Ala 
20 25 30 

aat gac cgc gtg gtt gaa gat gtc cgt gec caa eta gaa gat ggc aca 144 
Asn Asp Arg Val Val Glu Asp Val Arg Ala Gin Leu Glu Asp Gly Thr 
35 40 ' 45 

ggt ttg ttt cgt ggt ggg ata gac cgt gaa tec ctt tac eta tea' gtg 192 
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Gly Leu Phe Arg Gly Gly lie Asp Arg Glu Ser Leu Tyr Leu Ser Val 
50 55 60 

gtg aac ctg etc aac ccc acc gaa cgc cca get tgg ctt gee acc cac 240 
Val Asn Leu Leu Asn Pro Thr Glu Arg Pro Ala Trp Leu Ala Thr His 
65 70 75 80 

etc aaa gaa ctg acg ggt teg ggc ate att tac tgc etc act gtg tea 288 
Leu Lys Glu Leu Thr Gly Ser Gly lie lie Tyr Cys Leu Thr Val Ser 
85 90 95 

get gca cat gat ctt gec gat gca ctt aat tct gtt gga tgg aat gtt 336 
Ala Ala His Asp Leu Ala Asp Ala Leu Asn Ser Val Gly Trp Asn Val 
100 105 110 

gee gcg tac acc ggt cga acc gaa gca gga gag cgc gaa cgt tta gaa 384 
Ala Ala Tyr Thr Gly Arg Thr Glu Ala Gly Glu Arg Glu Arg Leu Glu 
115 120 125 

cat gee ttg ate aac aac gag ate aaa gca eta gta gca acc tct gca 432 
His Ala Leu lie Asn Asn Glu lie Lys Ala Leu Val Ala Thr Ser Ala 
130 135 140 

ctg gga atg ggc ttt gac aaa cct gac ctt gga ttt gtt gtg cac atg 480 
Leu Gly Met Gly Phe Asp Lys Pro Asp Leu Gly Phe Val Val His Met 
145 150 155 160 

ggc age ccc age tea ccg gtg tct tat tac cag cag att ggt cgc gec 528 
Gly Ser Pro Ser Ser Pro Val Ser Tyr Tyr Gin Gin lie Gly Arg Ala 
165 170 175 

ggg cgc ggc acc get cgt gee gat gtc ate ctg ctg cca gga act gaa 576 
Gly Arg Gly Thr Ala Arg Ala Asp Val lie Leu Leu Pro Gly Thr Glu 
180 185 190 

gac aaa gag ate tgg gag tac ttt gca tea gta teg ttc cca cgc gaa 624 
Asp Lys Glu lie Trp Glu Tyr Phe Ala Ser Val Ser Phe Pro Arg Glu 
195 200 205 

gag gta gtc cgc caa ctg ctt gcg gtg tta acc gat gag gcg caa tec 672 
Glu Val Val Arg Gin Leu Leu Ala Val Leu Thr Asp Glu Ala Gin Ser 
210 ' 215 220 

act gtc aaa ttg gaa tea caa gta gat ctt tec cga tea cgc ctt gaa 720 
Thr Val Lys Leu Glu Ser Gin Val Asp Leu Ser Arg Ser Arg Leu Glu 
225 230 235 240 

caa gta ctt aaa gtg eta gac gta gat ggc gca gtc aaa cgt gta cgt 768 
Gin Val Leu Lys Val Leu Asp Val Asp Gly Ala Val Lys Arg Val Arg 
245 250 255 

ggc gga tgg gtc tec acc ggg caa gag tgg ate tac gat gcg gaa cgc 816 
Gly Gly Trp Val Ser Thr Gly Gin Glu Trp lie Tyr Asp Ala Glu Arg 
260 265 270 

tac gca gga ctt gaa caa gca agg aaa att gaa cag caa age atg gtg 864 
Tyr Ala Gly Leu Glu Gin Ala Arg Lys lie Glu Gin Gin Ser Met Val 
275 280 285 

aac tac cag aac acc act gag tgc. cgc atg ctg tac etc cgc aaa gaa 912 
Asn Tyr Gin Asn Thr Thr Glu Cys Arg Met Leu Tyr Leu Arg Lys Glu 
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290 295 300 

eta gac gat gtg gag gca act act ccg tgc ggg cgc tgc gac aat tgc 960 
Leu Asp Asp Val Glu Ala Thr Thr Pro Cys Gly Arg Cys Asp Asn Cys 
305 310 315 320 

acg ggc aaa acg tgg ggg etc gac acc gat gec teg ate act ttg aaa 1008 
Thr Gly Lys Thr Trp Gly Leu Asp Thr Asp Ala Ser lie Thr Leu Lys 
325 330 335 

gtg gac caa cag ctt caa aca ccc gga gtg aaa ata gec cca cga aaa 1056 
Val Asp Gin Gin Leu Gin Thr Pro Gly Val Lys lie Ala Pro Arg Lys 
•340 345 350 

atg tgg ccg act ggc att agt gtc aga gga aaa ate gca ggg eta gaa 1104 
Met Trp Pro Thr Gly lie Ser Val Arg Gly Lys lie Ala Gly Leu Glu 
355 360 365 

gaa gga cga gca ctg gga cga etc aat gac att gee cgt gga cct gca 1152 
Glu Gly Arg Ala Leu Gly Arg Leu Asn Asp lie Ala Arg Gly Pro Ala 
370 375 380 

eta aag gec ctg ctg gac age gga get tat tct gat gat cca tgg atg 1200 
Leu Lys Ala Leu Leu Asp Ser Gly Ala Tyr Ser Asp Asp Pro Trp Met 
385 390 395 400 

gca cgc ate ate gaa gtg ctg aaa aac tgg gat tgg acc aac egg cct 1248 
Ala Arg lie lie Glu Val Leu Lys Asn Trp Asp Trp Thr Asn Arg Pro 
405 410 415 

gee aac gtg gtc get etc ggc aat acc aac ttt gga tea act gag atg 1296 
Ala Asn Val Val Ala Leu Gly Asn Thr Asn Phe Gly Ser Thr Glu Met 
420 425 430 

ate ate cag gta get caa tea ate gca gcg gtg gga cga atg aac ttt 1344 
lie lie Gin Val Ala Gin Ser lie Ala Ala Val Gly Arg Met Asn Phe 
435 440 445 

gcg ggt gta ctt ccc gee gcg ccg ggt get gaa gaa gtc atg get cag 1392 
Ala Gly Val Leu Pro Ala Ala Pro Gly Ala Glu Glu Val Met Ala Gin 
450 455 460 

aat tec gca tac cga gta gaa gec eta ttg aaa caa tgg gac tgg teg 1440 
Asn Ser Ala Tyr Arg Val Glu Ala Leu Leu Lys Gin Trp Asp Trp Ser 
465 470 475 480 

caa ggc ttg caa eta gtt ccc ggt ccc att ttg ctg gtg aca gac ctt 1488 
Gin Gly Leu Gin Leu Val Pro Gly Pro lie Leu Leu Val Thr Asp Leu 
485 490 495 

att gat act ggc tgg teg gtg aca gtt gca gga aat ggc att gcg cag 1536 
lie Asp Thr Gly Trp Ser Val Thr Val Ala Gly Asn Gly lie Ala Gin 
500 505 510 

egg acc tea gag aag gtg ctg ccg ttc get tta gcg agt agg gga 1581 
Arg Thr Ser Glu Lys Val Leu Pro Phe Ala Leu Ala Ser Arg Gly 
515 520 525 



taggtgetet gggacgagag caa 



1604 
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<210> 246 
<211> 527 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 246 

Leu Gly His Asp Phe Arg Pro Asp Tyr Arg Arg lie Arg Asp Leu Leu 
15 10 15 

Ala Gly Leu Ala Pro Asn lie Pro Val Leu Ala Thr Thr Ala Thr Ala 
20 25 30 

Asn Asp Arg Val Val Glu Asp Val Arg Ala Gin Leu Glu Asp Gly Thr 
35 . 40 45 

Gly Leu Phe Arg Gly Gly lie Asp Arg Glu Ser Leu Tyr Leu Ser Val 
50 55 60 

Val Asn Leu Leu Asn Pro Thr Glu Arg Pro Ala Trp Leu Ala Thr His 
65 70 75 80 

Leu Lys Glu Leu Thr Gly Ser Gly lie lie Tyr Cys Leu Thr Val Ser 
85 90 95 

Ala Ala His Asp Leu Ala Asp Ala Leu Asn Ser Val Gly Trp Asn Val 
100 105 110 

Ala Ala Tyr Thr Gly Arg Thr Glu Ala Gly Glu Arg Glu Arg Leu Glu 
115 , 120 125 

His Ala Leu lie Asn Asn Glu lie Lys Ala Leu Val Ala Thr Ser Ala 
130 135 140 

Leu Gly Met Gly Phe Asp Lys Pro Asp Leu Gly Phe Val Val His Met 
145 150 155 160 

Gly Ser Pro Ser Ser Pro Val Ser Tyr Tyr Gin Gin lie Gly Arg Ala 
165 170 175 

Gly Arg Gly Thr Ala Arg Ala Asp Val lie Leu Leu Pro Gly Thr Glu 
180 185 190 

Asp Lys Glu lie Trp Glu Tyr Phe Ala Ser Val Ser Phe Pro Arg Glu 
195 200 205 

Glu Val Val Arg Gin Leu Leu Ala Val Leu Thr Asp Glu Ala Gin Ser 
210 215 220 

Thr Val Lys Leu Glu Ser Gin Val Asp Leu* Ser Arg Ser Arg Leu Glu 
225 230 235 240 

Gin Val Leu Lys Val Leu Asp Val Asp Gly Ala Val Lys Arg Val Arg 
245 250 255 

Gly Gly Trp Val Ser Thr Gly Gin Glu Trp lie Tyr Asp Ala Glu Arg 
260 265 270 

Tyr Ala Gly Leu Glu Gin Ala Arg Lys lie Glu Gin Gin Ser Met Val 
275 280 285 

Asn Tyr Gin Asn Thr Thr Glu Cys Arg Met Leu Tyr Leu Arg Lys Glu 
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290 295 300 

Leu Asp Asp Val Glu Ala Thr Thr Pro Cys Gly Arg Cys Asp Asn Cys 
305 310 315 320 

Thr Gly Lys Thr Trp Gly Leu Asp Thr Asp Ala Ser lie Thr Leu Lys 
325 330 335 

Val Asp Gin Gin Leu Gin Thr Pro Gly Val Lys lie Ala Pro Arg Lys 
340 345 350 

Met Trp Pro Thr Gly lie Ser Val Arg Gly Lys lie Ala Gly Leu Glu 
355 360 365 

Glu Gly Arg Ala Leu Gly Arg Leu Asn Asp lie Ala Arg Gly Pro Ala 
370 375 380 

Leu Lys Ala Leu Leu Asp Ser Gly Ala Tyr Ser Asp Asp Pro Trp Met 
385 390 395 400 

Ala Arg lie lie Glu Val Leu Lys Asn Trp Asp Trp Thr Asn Arg Pro 
405 410 415 

Ala Asn Val Val Ala Leu Gly Asn Thr Asn Phe Gly Ser Thr Glu Met 
420 425 430 

lie lie Gin Val Ala Gin Ser lie Ala Ala Val Gly Arg Met Asn Phe 
435 440 445 

Ala Gly Val Leu Pro Ala Ala Pro Gly Ala Glu Glu Val Met Ala Gin 
450 455 460 

Asn Ser Ala Tyr Arg Val Glu Ala Leu Leu Lys Gin Trp Asp Trp Ser 
465 470 475 480 

Gin Gly Leu Gin Leu Val Pro Gly Pro lie Leu Leu Val Thr Asp Leu 
485 490 495 

lie Asp Thr Gly Trp Ser Val Thr Val Ala Gly Asn Gly lie Ala Gin 
500 505 510 

Arg Thr Ser Glu Lys Val Leu Pro Phe Ala Leu Ala Ser Arg Gly 
515 520 525 



<210> 247 
<211> 3888 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3865) 
<223> RXN01770 

<400> 247 

tgctcatgac aggtaattca acgcgttacc ctgctgcagc ataaaagaac ctgcctcaac 60 

acacctccac tttttctact tttaagaaag ccacattctc atg cca att ate att 11 

Met Pro lie lie lie 
1 5 
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gat aac etc aat tct gac gac gac tec ace ate ggc act gee acc gaa 163 

Asp Asn Leu Asn Ser Asp Asp Asp Ser Thr lie Gly Thr Ala Thr Glu 

10 15 20 

tac aac cct gac act gac gee gat tta ctt gat get att aac get gat 211 

Tyr Asn Pro Asp Thr Asp Ala Asp Leu Leu Asp Ala lie Asn Ala Asp 

25 30 35 

get gac ctt gat ggc gac gee acc ate age act aac gcg aca gaa gaa 259 

Ala Asp Leu Asp Gly Asp Ala Thr lie Ser Thr Asn Ala Thr Glu Glu 

40 45 50 

ggt gta gac gca gca get gaa aaa cct aag aaa aag cgt aaa gee cct 307 

Gly Val Asp Ala Ala Ala Glu Lys Pro Lys Lys Lys Arg Lys Ala Pro 
55 60 65 

get ctg aag cct aaa gga etc acg gca aag ttc ttc cac cgt gat ctt 355 

Ala Leu Lys Pro Lys Gly Leu Thr Ala Lys Phe Phe His Arg Asp Leu 

70 75 80 85 

act ggc gta ggt ggt agg acc ggt cgc etc aac aag aac gta cac ccg 403 

Thr Gly Val Gly Gly Arg Thr Gly Arg Leu Asn Lys Asn Val His Pro 

90 95 100 

acc aac cca gat ctg tec tac cag cca gtc tct gat gtc tac acc cca 451 

Thr Asn Pro Asp Leu Ser Tyr Gin Pro Val Ser Asp Val Tyr Thr Pro 

105 110 115 

caa tea gca gat cac aag ggt att aag acc cgc tac ate ctt acc cat 4 99 

Gin Ser Ala Asp His Lys Gly lie Lys Thr Arg Tyr lie Leu Thr His 

120 125 130 

cca acc ccc get gtt gtt etc agt gag tec ate age aac gcg ttt cat 547 

Pro Thr Pro Ala Val Val Leu Ser Glu Ser lie Ser Asn Ala Phe His 
135 140 145 

gtc tct acc ctg cgt cgc aac aat aat gtc aac aac tct gat teg gaa - 595 

Val Ser Thr Leu Arg Arg Asn Asn Asn Val Asn Asn Ser Asp Ser Glu 

150 - 155 160 165 

ttg get gee tgg ccg tac etc tac caa etc gat att ccg cag ctg gac 643 

Leu Ala Ala Trp Pro Tyr Leu Tyr Gin Leu Asp lie Pro Gin Leu Asp 

170 175 180 

cag atg att aat gtc get gac ate tgt gat tac cat ttc cac gga tat 691 

Gin Met lie Asn Val Ala Asp lie Cys Asp Tyr His Phe His Gly Tyr 

185 190 195 

aac ctg tgg gtg gat ttt acc ccg cag act ate get eta cga tec ggt 739 

Asn Leu Trp Val Asp Phe Thr Pro Gin Thr lie Ala Leu Arg Ser Gly 

200 205 210 

aag acg gta etc gat gac ggt acc acc gec tct gat aac acc act cat 787 

Lys Thr Val Leu Asp Asp Gly Thr Thr Ala Ser Asp Asn Thr Thr His 
215 220 225 



gtc tat tac cgc gtc acc gtt cac gtt att gee ggt caa gat cat gga 
Val Tyr Tyr Arg Val Thr Val His Val lie Ala Gly Gin Asp His Gly 
230 235 240 245 



835 
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tct act ctg ctt gat gac cag ggc aac cag gtg ctt gat agg gat gat 883 
Ser Thr Leu Leu Asp Asp Gin Gly Asn Gin Val Leu Asp Arg Asp Asp 
250 255 260 

aat cct att tct acc cca agt ate aag cgt att ggc get gtc act gat 931 
Asn Pro lie Ser Thr Pro Ser lie Lys Arg lie Gly Ala Val Thr Asp 
265 270 275 

ctt ttc gat cac aat cct ttt ggc ttc get agt gta aac tct ttc gca 979 
Leu Phe Asp His Asn Pro Phe Gly Phe Ala Ser Val Asn Ser Phe Ala 
280 285 290 

ttt gtc gat ttc tea tgg gac cca gec acc acc ttg gtc gat atg etc 1027 
Phe Val Asp Phe Ser Trp Asp Pro Ala Thr Thr Leu Val Asp Met Leu 
295 300 305 

aac aac ctt gat tea tat etc tct aat cac ate aat att gee age tec 1075 
Asn Asn Leu Asp Ser Tyr Leu Ser Asn His lie Asn lie Ala Ser Ser 
310 315 320 325 

cca acc ccc att gee etc gat atg gtt gtg etc aat gaa tgg tct gaa 1123 
Pro Thr Pro lie Ala Leu Asp Met Val Val Leu Asn Glu Trp Ser Glu 
330 335 340 

aag tec tat cag ctg tgc gaa cgc gtt gtt gca cag gca aag etc ate 1171 
Lys Ser Tyr Gin Leu Cys Glu Arg Val Val Ala Gin Ala Lys Leu lie 
345 350 355 

aac age aac aag ate acc gca cat gtg agt gat gtc ate aag caa aat 1219 
Asn Ser Asn Lys lie Thr Ala His Val Ser Asp Val lie Lys Gin Asn 
360 365 370 

gee cac aat ate ttg tgg ttt acc gaa cag atg aac cct ggc acc acc 1267 
Ala His Asn lie Leu Trp Phe Thr Glu Gin Met Asn Pro Gly Thr Thr 
375 380 385 

aac etc age gag gta cct ate tec aag aag tct atg ctg ccg atg tct 1315 
Asn Leu Ser Glu Val Pro lie Ser Lys Lys Ser Met Leu Pro Met Ser 
390 395 400 405 

cgc cag eta cgt att ttg gag cac tac gat gta cca ctg acc gcg tac 1363 
Arg Gin Leu Arg lie Leu Glu His Tyr Asp Val Pro Leu Thr Ala Tyr 
410 415 420 

tct get ctt ttc tgg act gtc age gee att aag aat gaa tct atg gtg 1411 
Ser Ala Leu Phe Trp Thr Val Ser Ala lie Lys Asn Glu Ser Met Val 
425 430 435 

cag tac ctt gtg cga cag aat atg cag etc acc ttg age tea aat ctg 1459 
Gin Tyr Leu Val Arg Gin Asn Met Gin Leu Thr Leu Ser Ser Asn Leu 
440 445 450 

gat gca etc aac tec att gtc tec cag etc cct gta cca gat aag gac 1507 
Asp Ala Leu Asn Ser lie Val Ser Gin Leu Pro Val Pro Asp Lys Asp 
455 460 465 

gtt gtg get get tct ggc tac cag att cag cca cac ttc tec acg cag 1555 
Val Val Ala Ala Ser Gly Tyr Gin lie Gin Pro His Phe Ser Thr Gin 
470 475 480 485 



cag cgt gaa gca ate acc act gat aat cct etc gcg att att cag gec 



1603 
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Gin Arg Glu Ala lie Thr Thr Asp Asn Pro Leu Ala lie lie Gin Ala 
490 495 500 

ggt get ggt acc ggt aaa tec' acc gtg att ctg gaa cgc att gag tac 1651 
Gly Ala Gly Thr Gly Lys Ser Thr Val lie Leu Glu Arg lie Glu Tyr 
505 510 515 

ttg tgc get gca ggc acc aac cct gaa gag att get gtg ctg tct ttt 1699 
Leu Cys Ala Ala 'Gly Thr Asn Pro Glu Glu lie Ala Val Leu Ser Phe 
520 525 530 

act aat get gee gee gat aac ate aca gca aaa aat gac aag gtg acc 1747 
Thr Asn Ala Ala Ala Asp Asn lie Thr Ala Lys Asn Asp Lys Val Thr 
535 540 545 

tct atg acc ate tec aag atg gtt cat gag att tac gca cac aat ttc 1795 
Ser Met Thr lie Ser Lys Met Val His Glu lie Tyr Ala His Asn Phe 
550 555 560 565 

cct gat cat gag ate tec acc ate gac acc att ate aat acg ctt gat 1843 
Pro Asp His Glu lie Ser Thr lie Asp Thr lie lie Asn Thr Leu Asp 
570 575 580 

att gaa tac ggc gat caa atg gtg acc tec gat tac atg att cag etc 1891 
lie Glu Tyr Gly Asp Gin Met Val Thr Ser Asp Tyr Met lie Gin Leu 
585 590 595 

cgt gac ctg etc tat aag gtc atg acg cag ggt ggc aac gee aac ctg 1939 
Arg Asp Leu Leu Tyr Lys Val Met Thr Gin Gly Gly Asn Ala Asn Leu 
600 605 610 

aca gcg ttg age ate ttc atg gaa tec cat ate gag gcg ttc ate teg 1987 
Thr Ala Leu Ser lie Phe Met Glu Ser His lie Glu Ala Phe lie Ser 
615 620 625 

gtg ttg gat cag ate aag cag act tct ctt gag ctg gaa ate ate ate 2035 
Val Leu Asp Gin lie Lys Gin Thr Ser Leu Glu Leu Glu lie lie lie 
630 635 640 645 

tgc tac ctg etc ttg gat aag ctg ate gag cct cat gca teg ccg aag 2083 
Cys Tyr Leu Leu Leu Asp Lys Leu lie Glu Pro His Ala Ser Pro Lys 
650 655 660 

tac etc att att gat gag gtg cag gac aac teg gtc ttc gag ttc gtc 2131 
Tyr Leu lie lie Asp Glu Val Gin Asp Asn Ser Val Phe Glu Phe Val 
665 670 675 

ttt gca ctt cgt ttt gcg gca aag cac aat acg agt ctg tac ttg gtg 2179 
Phe Ala Leu Arg Phe Ala Ala Lys His Asn Thr Ser Leu Tyr Leu Val 
680 685 690 

ggt gac teg tea cag acc ttg tat gag ttc cgt tct get aac cct aag 2227 
Gly Asp Ser Ser Gin Thr Leu Tyr Glu Phe Arg Ser Ala Asn Pro Lys 
695 700 705 

get ctg aac tec ctg gaa gca tct ggt gtt ttc ggt acc tac cgt ttg 2275 
Ala Leu Asn Ser Leu Glu Ala Ser Gly Val Phe Gly Thr Tyr Arg Leu 
710 715 720 725 



acc acc aat tac cgt tec aac cag gaa att 
Thr Thr Asn Tyr Arg Ser Asn Gin Glu lie 



ctt gac ttc get aat ate 
Leu Asp Phe Ala Asn lie 



2323 
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730 735 740 

cac etc teg gat att gaa get aac cag ttc gca ggt att cag etc tac 2371 
His Leu Ser Asp lie Glu Ala Asn Gin Phe Ala Gly lie Gin Leu Tyr 
745 750 755 

gec aac tct ttt gat gca cct act gcg gac age ttc aaa gaa aag gtt 2419 
Ala Asn Ser Phe Asp Ala Pro Thr Ala Asp Ser Phe Lys Glu Lys Val 
760 765 770 

gaa ctg gac atg cac cat gtg tct aag cag tct gag ttt acc gac age 2467 
Glu Leu Asp Met His His Val Ser Lys Gin Ser Glu Phe Thr Asp Ser 
775 780 785 

att cct tat ttc atg gag tec aat aaa get cgc ttt gat get gcg ate 2515 
lie Pro Tyr Phe Met Glu Ser Asn Lys Ala Arg Phe Asp Ala Ala lie 
790 795 800 805 

ttg aac aat gag caa acc att gtg ctt get cat tct ggt cgt gaa att 2563 
Leu Asn Asn Glu Gin Thr lie Val Leu Ala His Ser Gly Arg Glu lie 
810 815 820 

cgt gca gcg cag caa gcg eta gee gag atg tac ccc age ate acg gtg 2611 
Arg Ala Ala Gin Gin Ala Leu Ala Glu Met Tyr Pro Ser lie Thr Val 
825 830 835 

cgt aac ttg cag tec gat aag ggt ttc aac aac acg gta ttt teg acc 2659 
Arg Asn Leu Gin Ser Asp Lys Gly Phe Asn Asn Thr Val Phe Ser Thr 
840 845 850 



ttt att aag gat ttc tgg ttt gag gtc acc get gta gac cca get cat 
Phe lie Lys Asp Phe Trp Phe Glu Val Thr Ala Val Asp Pro Ala His 
855 860 865 



gta cgc gga aag cgt gag cag atg gag gat cgc gtt ate egg tct atg 
Val Arg Gly Lys Arg Glu Gin Met Glu Asp Arg Val lie Arg Ser **~ 4 - 



Met 



890 895 900 



2707 



gec gca ttt acc ttt acc age caa gtc acc get cat eta gat aag ttg 2755 
Ala Ala Phe Thr Phe Thr Ser Gin Val Thr Ala His Leu Asp Lys Leu 
870 875 880 885 



2803 



get gca tgg tgg cgt gaa aat gag cgt gac ate cag ggt tgg gtg cag 2851 
Ala Ala Trp Trp Arg Glu Asn Glu Arg Asp lie Gin Gly Trp Val Gin 
905 910 915 

caa act cag tec ggt gcg ate acc aac gaa gag ttc ttc tac cgt ctt 2899 
Gin Thr Gin Ser Gly Ala lie Thr Asn Glu Glu Phe Phe Tyr Arg Leu 
920 925 930 

cgt cag tgc att ctt gac tat gaa ate agg aat aac cga gca cgt cag 2947 
Arg Gin Cys lie Leu Asp Tyr Glu lie Arg Asn Asn Arg Ala Arg Gin 
935 940 945 

tec atg etc aat gcg cgc aac aac get aac aag gag get gtc gca cag 2995 
Ser Met Leu Asn Ala Arg Asn Asn Ala Asn Lys Glu Ala Val Ala Gin 
950 955 960 965 

gag aaa cca ctg etc atg gtc tec acc att cac agt gca aag ggt ctg 3043 
Glu Lys Pro Leu Leu Met Val Ser Thr lie His Ser Ala Lys Gly Leu 
970 975 980 
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gaa ttc gat aat gtc ate gtg ctt caa aaa cca age tec gat gca gag 3091 
Glu Phe Asp Asn Val lie Val Leu Gin Lys Pro Ser Ser Asp Ala Glu 
985 990 995 

atg acc gaa gaa ggt aag cgc gca acc tat gtg gcg ctg acc cgt gca 3139 
Met Thr Glu Glu Gly Lys Arg Ala Thr Tyr Val Ala Leu Thr Arg Ala 
1000 1005 1010 

aaa aag cgt gaa etc att att get ggt tct act cgc gca tac cca cgc 3187 
Lys Lys Arg Glu Leu lie lie Ala Gly Ser Thr Arg Ala Tyr Pro Arg 
1015 1020 1025 

ate gtc acc gat tat gag caa ate gtt gat ctt ctt gaa aag cgc gat 3235 
lie Val Thr Asp Tyr Glu Gin lie Val Asp Leu Leu Glu Lys Arg Asp 
1030 1035 1040 1045 

gag gag cgc aaa att aag gag gaa gag get gca gca etc gee acc ctt 3283 
Glu Glu Arg Lys lie Lys Glu Glu Glu Ala Ala Ala Leu Ala Thr Leu 
1050 1055 1060 

gaa get gaa cag gag acg cgc gec ctt get get get gag gcg cag get 3331 
Glu Ala Glu Gin Glu Thr Arg Ala Leu Ala Ala Ala Glu Ala Gin Ala 
1065 1070 1075 

cag gcg ttg ttg ctt gag cac aac ccg tgg ttg cgt gat etc age gat 3379 
Gin Ala Leu Leu Leu Glu His Asn Pro Trp Leu Arg Asp Leu Ser Asp 
1080 1085 1090 

gaa gaa gtc act get eta act gag caa gag ate ate aac aat gtt gag 3427 
Glu Glu Val Thr Ala Leu Thr Glu Gin Glu lie lie Asn Asn Val Glu 
1095 1100 1105 

cca gee eta cag att gaa gaa gag gag gaa gag get cgt gca etc get 3475 
Pro Ala Leu Gin lie Glu Glu Glu Glu Glu Glu Ala Arg Ala Leu Ala 
1110 1115 1120 1125 

gca gca gag cca gca att cag cag tac ttg tct cag ttt get ttc gat 3523 
Ala Ala Glu Pro Ala lie Gin Gin Tyr Leu Ser Gin Phe Ala Phe Asp 
1130 1135 1140 

gag ttc ccg gac gac gac aat gta gee aac act gtc gta cat gta gca 3571 
Glu Phe Pro Asp Asp Asp Asn Val Ala Asn Thr Val Val His Val Ala 
1145 1150 1155 

cca cag cct att etc cac cag gca gtg cct gca gat gtg act gta caa 3619 
Pro Gin Pro lie Leu His Gin Ala Val Pro Ala Asp Val Thr Val Gin 
1160 1165 1170 

tea age acc gee ccc gta aca cct gtt gtt gcg gat ctt gag gta acc 3667 
Ser Ser Thr Ala Pro Val Thr Pro Val Val Ala Asp Leu Glu Val Thr 
1175 1180 1185 

act gtt gca get gat cca gtc gaa ccg act ate gtt get gca cag cct 3715 
Thr Val Ala Ala Asp Pro Val Glu Pro Thr lie Val Ala Ala Gin Pro 
1190 1195 1200 1205 

gag gtg gac gac aac ctt gtc tac age acg tec acc cct aat agt cac 3763 
Glu Val Asp Asp Asn Leu Val Tyr Ser Thr Ser Thr Pro Asn Ser His 
1210 1215 1220 
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agt gac gtt att gca gtg aac tct gat acc tea gaa aac get get gtt 3811 
Ser Asp Val lie Ala Val Asn Ser Asp Thr Ser Glu Asn Ala Ala Val 
1225 1230 1235 

aat cca gtt ctg tec gat att gag gca etc cga gca att ttc aac aac 3859 
Asn Pro Val Leu Ser Asp lie Glu Ala Leu Arg Ala lie Phe Asn Asn 
1240 1245 1250 

cag gac taaaacacct gctgctgttg age 3888 
Gin Asp 
1255 



<210> 248 
<211> 1255 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Met Pro lie lie lie Asp Asn Leu Asn Ser Asp Asp Asp Ser Thr lie 
15 10 15 

Gly Thr Ala Thr Glu Tyr Asn Pro Asp Thr Asp Ala Asp Leu Leu Asp 
20 25 30 

Ala lie Asn Ala Asp Ala Asp Leu Asp Gly Asp Ala Thr lie Ser Thr 
35 40 45 

Asn Ala Thr Glu Glu Gly Val Asp Ala Ala Ala Glu Lys Pro Lys Lys 
50 55 60 

Lys Arg Lys Ala Pro Ala Leu Lys Pro Lys Gly Leu Thr Ala Lys Phe 
65 70 75 80 

Phe His Arg Asp Leu Thr Gly Val Gly Gly Arg Thr Gly Arg Leu Asn 
85 90 95 

Lys Asn Val His Pro Thr Asn Pro Asp Leu Ser Tyr Gin Pro Val Ser 
100 105 110 

Asp Val Tyr Thr Pro Gin Ser Ala Asp His Lys Gly lie Lys Thr Arg 
115 120 125 

Tyr lie Leu Thr His Pro Thr Pro Ala Val Val Leu Ser Glu Ser lie 
130 135 140 

Ser Asn Ala Phe His Val Ser Thr Leu Arg Arg Asn Asn Asn Val Asn 
145 150 155 160 

Asn Ser Asp Ser .Glu Leu Ala Ala Trp Pro Tyr Leu Tyr Gin Leu Asp 
165 170 175 

lie Pro Gin Leu Asp Gin Met lie Asn Val Ala Asp lie Cys Asp Tyr 
180 " 185 190 

His Phe His Gly Tyr Asn Leu Trp Val Asp Phe Thr Pro Gin Thr lie 
195 200 205 



Ala Leu Arg Ser Gly Lys Thr Val Leu Asp Asp Gly Thr Thr Ala Ser 
210 215 220 
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Asp Asn Thr Thr His Val Tyr Tyr Arg Val Thr Val His Val lie Ala 
225 230 235 240 

Gly Gin Asp His Gly Ser Thr Leu Leu Asp Asp Gin Gly Asn Gin Val 
245 250 255 

Leu Asp Arg Asp Asp Asn Pro lie Ser Thr Pro Ser lie Lys Arg lie 
260 265 270 

Gly Ala Val Thr Asp Leu Phe Asp His Asn Pro Phe Gly Phe Ala Ser 
275 280 285 

Val Asn Ser Phe Ala Phe Val Asp Phe Ser Trp Asp Pro Ala Thr Thr 
290 295 300 

Leu Val Asp Met Leu Asn Asn Leu Asp Ser Tyr Leu Ser Asn His lie 
305 310 315 320 

Asn lie Ala Ser Ser Pro Thr Pro lie Ala Leu Asp Met Val Val Leu 
325 330 335 

Asn Glu Trp Ser Glu Lys Ser Tyr Gin Leu Cys Glu Arg Val Val Ala 
340 345 350 

Gin Ala Lys Leu lie Asn Ser Asn Lys lie- Thr Ala His Val Ser Asp 
355 360 365 

Val lie Lys Gin Asn Ala His Asn lie Leu Trp Phe Thr Glu Gin Met 
370 375 380 

Asn Pro Gly Thr Thr Asn Leu Ser Glu Val Pro lie Ser Lys Lys Ser 
385 390 395 400 

Met Leu Pro Met Ser Arg Gin Leu Arg lie Leu Glu His Tyr Asp Val 
405 410 415 

Pro Leu Thr Ala Tyr Ser Ala Leu Phe Trp Thr Val Ser Ala lie Lys 
420 425 430 

Asn Glu Ser Met Val Gin Tyr Leu Val Arg Gin Asn Met Gin Leu Thr 
435 440 445 

Leu Ser Ser Asn Leu Asp Ala Leu Asn Ser lie Val Ser Gin Leu Pro 
450 455 460 

Val Pro Asp Lys Asp Val Val Ala Ala Ser Gly Tyr Gin lie Gin Pro 
465 470 475 480 

His Phe Ser Thr Gin Gin Arg Glu Ala lie Thr Thr Asp Asn Pro Leu 
485 490 495 

Ala lie lie Gin Ala Gly Ala Gly Thr Gly Lys Ser Thr Val lie Leu 
500 505 510 

Glu Arg lie Glu Tyr Leu Cys Ala Ala Gly Thr Asn Pro Glu Glu lie 
515 520 525 

Ala Val Leu Ser Phe Thr Asn Ala Ala Ala Asp Asn lie Thr Ala Lys 
530 535 540 

Asn Asp Lys Val Thr Ser Met Thr lie Ser Lys Met Val His Glu lie 
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545 550 555 560 

Tyr Ala His Asn Phe Pro Asp His Glu lie Ser Thr lie Asp Thr lie 
565 570 575 

lie Asn Thr Leu Asp lie Glu Tyr Gly Asp Gin Met Val Thr Ser Asp 
580 585 590 

Tyr Met lie Gin Leu Arg Asp Leu Leu Tyr Lys Val Met Thr Gin Gly 
595 600 605 

Gly Asn Ala Asn Leu Thr Ala Leu Ser lie Phe Met Glu Ser His lie 
610 615 620 

Glu Ala Phe lie Ser Val Leu Asp Gin lie Lys Gin Thr Ser Leu Glu 
625 630 635 640 

Leu Glu lie lie lie Cys Tyr Leu Leu Leu Asp Lys Leu lie Glu Pro 
645 650 655 

His Ala Ser Pro Lys Tyr Leu lie lie Asp Glu Val Gin Asp Asn Ser 
660 665 670 

Val Phe Glu Phe Val Phe Ala Leu Arg Phe Ala Ala Lys His Asn Thr 
675 680 685 

Ser Leu Tyr Leu Val Gly Asp Ser Ser Gin Thr Leu Tyr Glu Phe Arg 
690 695 700 

Ser Ala Asn Pro Lys Ala Leu Asn Ser Leu Glu Ala Ser Gly Val Phe 
705 710 715 720 

Gly Thr Tyr Arg Leu Thr Thr Asn Tyr Arg Ser Asn Gin Glu lie Leu 
725 730 735 

Asp Phe Ala Asn lie His Leu Ser Asp lie Glu Ala Asn Gin Phe Ala 
740 745 750 

Gly lie Gin Leu Tyr Ala Asn Ser Phe Asp Ala Pro Thr Ala Asp Ser 
755 760 765 

Phe Lys Glu Lys Val Glu Leu Asp Met His His Val Ser Lys Gin Ser 
770 775 780 

Glu Phe Thr Asp Ser lie Pro Tyr Phe Met Glu Ser Asn Lys Ala Arg 
785 790 795 800 

Phe Asp Ala Ala lie Leu Asn Asn Glu Gin Thr lie Val Leu Ala His 
805 810 815 

Ser Gly Arg Glu lie Arg Ala Ala Gin Gin Ala Leu Ala Glu Met Tyr 
820 825 830 

Pro Ser lie Thr Val Arg Asn Leu Gin Ser Asp Lys Gly Phe Asn Asn 
835 840 845 

Thr Val Phe Ser Thr Phe He Lys Asp Phe Trp Phe Glu Val Thr Ala 
850 855 860 

Val Asp Pro Ala His Ala Ala Phe Thr Phe Thr Ser Gin Val Thr Ala 
865 870 875 880 
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His Leu Asp Lys Leu Val Arg Gly Lys Arg Glu Gin Met Glu Asp Arg 
885 890 895 

Val lie Arg Ser Met Ala Ala Trp Trp Arg Glu Asn Glu Arg Asp lie 
900 905 910 

Gin Gly Trp Val Gin Gin Thr Gin Ser Gly Ala lie Thr Asn Glu Glu 
915 920 925 

Phe Phe Tyr Arg Leu Arg Gin Cys lie Leu Asp Tyr Glu lie Arg Asn 
930 935 940 

Asn Arg Ala Arg Gin Ser Met Leu Asn Ala Arg Asn Asn Ala Asn Lys 
945 950 955 960 

Glu Ala Val Ala Gin Glu Lys Pro Leu Leu Met Val Ser Thr lie His 
965 970 975 

Ser Ala Lys Gly Leu Glu Phe Asp Asn Val lie Val Leu Gin Lys Pro 
980 985 990 

Ser Ser Asp Ala Glu Met Thr Glu Glu Gly Lys Arg Ala Thr Tyr Val 
995 1000 1005 

Ala Leu Thr Arg Ala Lys Lys Arg Glu Leu lie lie Ala Gly Ser Thr 
1010 1015 1020 

Arg Ala Tyr Pro Arg lie Val Thr Asp Tyr Glu Gin lie Val Asp Leu 
1025 1030 1035 1040 

Leu Glu Lys Arg Asp Glu Glu Arg Lys lie Lys Glu Glu Glu Ala Ala 
1045 1050 1055 

Ala Leu Ala Thr Leu Glu Ala Glu Gin Glu Thr Arg Ala Leu Ala Ala 
1060 1065 1070 

Ala Glu Ala Gin Ala Gin Ala Leu Leu Leu Glu His Asn Pro Trp Leu 
1075 1080 1085 

Arg Asp Leu Ser Asp Glu Glu Val Thr Ala Leu Thr Glu Gin Glu lie 
1090 1095 1100 

lie Asn Asn Val Glu Pro Ala Leu Gin lie Glu Glu Glu Glu Glu Glu 
1105 1110 1115 1120 

Ala Arg Ala Leu Ala Ala Ala Glu Pro Ala lie Gin Gin Tyr Leu Ser 
1125 1130 1135 

Gin Phe Ala Phe Asp Glu Phe Pro Asp Asp Asp Asn Val Ala Asn Thr 
1140 1145 1150 

Val Val His Val Ala Pro Gin Pro lie Leu His Gin Ala Val Pro Ala 
1155 1160 1165 

Asp Val Thr Val Gin Ser Ser Thr Ala Pro Val Thr Pro Val Val Ala 
1170 1175 1180 



Asp Leu Glu Val Thr Thr Val Ala Ala Asp Pro Val Glu Pro Thr lie 
1185 1190 1195 1200 
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Val Ala Ala Gin Pro Glu Val Asp Asp Asn Leu Val Tyr Ser Thr Ser 
1205 1210 1215 

Thr Pro Asn Ser His Ser Asp Val lie Ala Val Asn Ser Asp Thr Ser 
1220 1225 1230 

Glu Asn Ala Ala Val Asn Pro Val Leu Ser Asp lie Glu Ala Leu Arg 
1235 1240 1245 

Ala lie Phe Asn Asn Gin Asp 
1250 1255 



<210> 249 
<211> 1878 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1855) 
<223> RXN01378 



<400> 249 

tcaaaagaag aaaacggcgt tgctgcagaa ctcaaccatg 



tgtggatttc accaggtgcg 60 



agcaatccga tcaaggatcg cctcttcccc ctggacattg 



gtg aag get ttt etc 
Val Lys Ala Phe Leu 
1 5 



115 



tec tec cct gca gee ttg ggc gaa aca gtg tec 
Ser Ser Pro Ala Ala Leu Gly Glu Thr Val Ser 
10 15 



aat cgc etc aaa aag 
Asn Arg Leu Lys Lys 
20 



163 



gee tct gca cca gaa gaa aaa cgc gee eta gaa 
Ala Ser Ala Pro Glu Glu Lys Arg Ala Leu Glu 
25 30 



ace ctt tea caa ctt 
Thr Leu Ser Gin Leu 
35 



211 



aat tct gcg ate ace ccg cag ace tea cag aag 
Asn Ser Ala lie Thr Pro Gin Thr Ser Gin Lys 
40 45 



tac caa tct eta ctg 
Tyr Gin Ser Leu Leu 
50 



259 



age tac etc ggt gac ate gga gtg aag aag aac 
Ser Tyr Leu Gly Asp lie Gly Val Lys Lys Asn 
55 .60 



tec gat ace cgc gtg 
Ser Asp Thr Arg Val 
65 



307 



gtg att ttc tct gag cgt gtc get act ttg cac 
Val lie Phe Ser Glu Arg Val Ala Thr Leu His 
70 75 80 



tgg ctg cag gaa aac 
Trp Leu Gin Glu Asn 
85 



355 



etc ate cgt gat etc aag atg cca ccc aac tct 
Leu lie Arg Asp Leu Lys Met Pro Pro Asn Ser 
90 95 



att get gtt atg cac 
lie Ala Val Met His 
100 



403 



ggc ggt etc ccc gac cag gag caa atg cgc ctg 
Gly Gly Leu Pro Asp Gin Glu Gin Met Arg Leu 
105 110 



gtg gat gag ttt aaa 
Val Asp Glu Phe Lys 
115 



451 



aag acg gat tct ccc ate cgc ate atg ate acc ggc gat gtt gee tea 
Lys Thr Asp Ser Pro lie Arg lie Met lie Thr Gly Asp Val Ala Ser 
120 125 130 



499 
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gaa ggt gtg aac ctg cat act etc tgc cac aac ttg gtg cac tat gac 547 
Glu Gly Val Asn Leu His Thr Leu Cys His Asn Leu Val His Tyr Asp 
135 140 145 

ate ccg tgg tea ctg ate cgc att cag cag cgc aat ggc cgt att gat 595 
lie Pro Trp Ser Leu lie Arg lie Gin Gin Arg Asn Gly Arg lie Asp 
150 155 160 165 

cgt tat ggt caa ace cac aac cct tec ate gtt acc ttc ttg etc gat 643 
Arg Tyr Gly Gin Thr His Asn Pro Ser lie Val Thr Phe Leu Leu Asp 
170 175 180 

ccc gec gag gat tec aaa gta ggt gaa gtc cat gtg ctg gag agg etc 691 
Pro Ala Glu Asp Ser Lys Val Gly Glu Val His Val Leu Glu Arg Leu 
185 190 195 

atg gag cgc gaa cat gag gcg cac tct ttg etc ggt gat gee gca. tct 739 
Met Glu Arg Glu His Glu Ala His Ser Leu Leu Gly Asp Ala Ala Ser 
200 205 210 

etc atg ggc aag cac tct gag cgt ttg gaa gaa gaa acc ate cgc gaa 787 
Leu Met Gly Lys His Ser Glu Arg Leu Glu Glu Glu Thr lie Arg Glu 
215 220 225 

gtc ctg cgc ggt gee caa aac ttt aat gat gca gtg get gat cca gcg 835 
Val Leu Arg Gly Ala Gin Asn Phe Asn Asp Ala Val Ala Asp Pro Ala 
230 235 240 245 

gaa gtc eta gaa aac cca gca ggc eta gat gat att gat tgg ttg eta 883 
Glu Val Leu Glu Asn Pro Ala Gly Leu Asp Asp lie -Asp Trp Leu Leu 
250 255 260 

gee caa ate gee caa gee gat gee aag gca gaa aca gaa gca gaa gca 931 
Ala Gin lie Ala Gin Ala Asp Ala Lys Ala Glu Thr Glu Ala Glu Ala 
265 270 275 

gaa aca gaa aac caa aca gca cca gat gca get tec aat age acg cag 97 9 
Glu Thr Glu Asn Gin Thr Ala Pro Asp Ala Ala Ser Asn Ser Thr Gin 
280 285 290 

cat gca caa cgc egg ttg tat gca cag gaa age tct ttc etc tat gac 1027 
His Ala Gin Arg Arg Leu Tyr Ala Gin Glu Ser Ser Phe Leu Tyr Asp 
295 300 305 

tgc etc etc gaa ggt ttc aat aac gta ccg gag gat tec ate aac cgc 1075 
Cys Leu Leu Glu Gly Phe Asn Asn Val Pro Glu Asp Ser lie Asn Arg 
310 315 320 325 

ggt ggc gtg ggg ttc aaa aaa cac gat aat gac ate gtg gag etc acc 1123 
Gly Gly Val Gly Phe Lys Lys His Asp Asn Asp lie Val Glu Leu Thr 
330 335 340 

ccc acc gat gat ctg cgc cgt cgt eta gat ttc etc ccg cag gat tat 1171 
Pro Thr Asp Asp Leu Arg Arg Arg Leu Asp Phe Leu Pro Gin Asp Tyr 
345 350 355 

gtg get gee egg aaa gtt aag gaa gat etc eta eta get tec aca ctg 1219 
Val Ala Ala Arg Lys Val Lys Glu Asp Leu Leu Leu Ala Ser Thr Leu 
360 365 370 



t 
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atg cgt ggc caa gaa cgc etc aac get gcg cgc act ggt gaa gat ggc 1267 
Met Arg Gly Gin Glu Arg Leu Asn Ala Ala Arg Thr Gly Glu Asp Gly 
375 380 385 

agt acc tgg cca agt gec cac tat eta ggc ccc ctg cac cca gtc act 1315 
Ser Thr Trp Pro Ser Ala His Tyr Leu Gly Pro Leu His Pro Val Thr 
390 395 400 405 

teg tgg gca get gac cgc gcg ctg gca acc atg cca cgt teg gaa att 1363 
Ser Trp Ala Ala Asp Arg Ala Leu Ala Thr Met Pro Arg Ser Glu lie 
410 415 420 

ccg gcg get agt ggc aaa gtc aca gag cca acg gtg ctg ctt atg tec 1411 
Pro Ala Ala Ser Gly Lys Val Thr Glu Pro Thr Val Leu Leu Met Ser 
425 430 435 

aca ttg age aat egg cgt ggc caa att gtg tct cgt tct ttt gtg get 1459 
Thr Leu Ser Asn Arg Arg Gly Gin lie Val Ser Arg Ser Phe Val Ala 
440 445 450 

tct tct ggc ccc ttt gat act gag gtg ctg tec gat ccc ate caa tgg 1507 
Ser Ser Gly Pro Phe Asp Thr Glu Val Leu Ser Asp Pro lie Gin Trp 
455 460 465 

tta cat tec ata ggc etc gat gaa acc gee att aac cca ggt acc get 1555 
Leu His Ser lie Gly Leu Asp Glu Thr Ala lie Asn Pro Gly Thr Ala 
470 475 480 485 

gca etc ccc gac gat att gag cag ctt att tec ctt get gtt cag gec 1603 
Ala Leu Pro Asp Asp lie Glu Gin Leu lie Ser Leu Ala Val Gin Ala 
490 495 500 

gee cgc ggc gag ate cgt cca tta atg ate gee gee cgc get cag get 1651 
Ala Arg Gly Glu lie Arg Pro Leu Met lie Ala Ala Arg Ala Gin Ala 
505 510 515 

caa act cgc gtt gag cat tgg get aag cga gee gaa gee tgg aat aac 1699 
Gin Thr Arg Val Glu His Trp Ala Lys Arg Ala Glu Ala Trp Asn Asn 
520 525 530 

aaa cga agt ggc gca gcg tec acg tec cgt acc gcg cga act gca aaa 1747 
Lys Arg Ser Gly Ala Ala Ser Thr Ser Arg Thr Ala Arg Thr Ala Lys 
535 540 545 

ttg att gag gag cag cag aaa ttg agt aat get etc gag cca gac cgt 1795 
Leu He Glu Glu Gin Gin Lys Leu Ser Asn Ala Leu Glu Pro Asp Arg 
550 555 560 565 

gaa ctt att agg cct ttg gee gtc att ctt ccg cag ccc gca act ttg 1843 
Glu Leu He Arg Pro Leu Ala Val He Leu Pro Gin Pro Ala Thr Leu 
570 575 580 

aac acc gag gtt taacacaatg agtgcatttg att 1878 
Asn Thr Glu Val 
585 



<210> 250 

<211> 585 

<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 250 

Val Lys Ala Phe Leu Ser Ser Pro Ala Ala Leu Gly Glu Thr Val Ser 
1 5 10 15 

Asn Arg Leu Lys Lys Ala Ser. Ala Pro Glu Glu Lys Arg Ala Leu Glu 
20 25 30 

Thr Leu Ser Gin Leu Asn Ser Ala lie Thr Pro Gin Thr Ser Gin Lys 
35 40 45 

Tyr Gin Ser Leu Leu Ser Tyr Leu Gly Asp lie Gly Val Lys Lys Asn 
50 55 60 

Ser Asp Thr Arg Val Val lie Phe Ser Glu Arg Val Ala Thr Leu His 
65 70 75 80 

Trp Leu Gin Glu Asn Leu lie Arg Asp Leu Lys Met Pro Pro Asn Ser 
85 90 95 

lie Ala Val Met His Gly Gly Leu Pro Asp Gin Glu Gin Met Arg Leu 
100 105 110 

Val Asp Glu Phe Lys Lys Thr Asp Ser Pro lie Arg lie Met lie Thr 
115 120 125 

Gly Asp Val Ala Ser Glu Gly Val Asn Leu His Thr Leu Cys His Asn 
130 135 140 

Leu Val His Tyr Asp lie Pro Trp Ser Leu lie Arg lie Gin Gin Arg 
145 150 155 160 

Asn Gly Arg lie Asp Arg Tyr Gly Gin Thr His Asn Pro Ser lie Val 
165 170 175 

Thr Phe Leu Leu Asp Pro Ala Glu Asp Ser Lys Val Gly Glu Val His 
180 185 190 

Val Leu Glu Arg Leu Met Glu Arg Glu His Glu Ala His Ser Leu Leu 
195 200 205 

Gly Asp Ala Ala Ser Leu Met Gly Lys His Ser Glu Arg Leu Glu Glu 
210 215 220 

Glu Thr lie Arg Glu Val Leu Arg Gly Ala Gin Asn Phe Asn Asp Ala 
225 230 235 240 

Val Ala Asp Pro Ala Glu Val Leu Glu Asn Pro Ala Gly Leu Asp Asp 
245 250 '255 

lie Asp Trp Leu Leu Ala Gin lie Ala Gin Ala Asp Ala Lys Ala Glu 
260 265 270 

Thr Glu Ala Glu Ala Glu Thr Glu Asn Gin Thr Ala Pro Asp Ala Ala 
275 280 285 



Ser Asn Ser Thr Gin His Ala Gin Arg Arg Leu Tyr Ala Gin Glu Ser 
290 295 300 



Ser Phe Leu Tyr Asp Cys Leu Leu Glu Gly Phe Asn Asn Val 
305 310 315 



Pro Glu 
320 
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Asp Ser lie Asn Arg Gly Gly Val Gly Phe Lys Lys His Asp Asn Asp 
325 330 335 

lie Val Glu Leu Thr Pro Thr Asp Asp Leu Arg Arg Arg Leu Asp Phe 
340 345 350 

Leu Pro Gin Asp Tyr Val Ala Ala Arg Lys Val Lys Glu Asp Leu Leu 
355 360 365 

Leu Ala Ser Thr Leu Met Arg Gly Gin Glu Arg Leu Asn Ala Ala Arg 
370 375 380 

Thr Gly Glu Asp Gly Ser Thr Trp Pro Ser Ala His Tyr Leu Gly Pro 
385 390 395 400 

Leu His Pro Val Thr Ser Trp Ala Ala Asp Arg Ala Leu Ala Thr Met 
405 410 415 

Pro Arg Ser Glu lie Pro Ala Ala Ser Gly Lys Val Thr Glu Pro Thr 
420 425 430 

Val Leu Leu Met Ser Thr Leu Ser Asn Arg Arg Gly Gin lie Val Ser 
435 440 445 

Arg Ser Phe Val Ala Ser Ser Gly Pro Phe Asp Thr Glu Val Leu Ser 
450 455 460 

Asp Pro lie Gin Trp Leu His Ser lie Gly Leu Asp Glu Thr Ala lie 
465 470 475 480 

Asn Pro Gly Thr Ala Ala Leu Pro Asp Asp lie Glu Gin Leu lie Ser 
485 490 495 

Leu Ala Val Gin Ala Ala Arg Gly Glu lie Arg Pro Leu Met lie Ala 
500 505 510 

Ala Arg Ala Gin Ala Gin Thr Arg Val Glu His Trp Ala Lys Arg Ala 
515 520 525 

Glu Ala Trp Asn Asn Lys Arg Ser Gly Ala Ala Ser Thr Ser Arg Thr 
530 535 540 

Ala Arg Thr Ala Lys Leu lie Glu Glu Gin Gin Lys Leu Ser Asn Ala 
545 550 555 560 

Leu Glu Pro Asp Arg Glu Leu lie Arg Pro Leu Ala Val lie Leu Pro 
565 570 575 

Gin Pro Ala Thr Leu Asn Thr Glu Val 



<210> 251 
<211> 1794 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1771) 



580 



585 
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<223> RXN02131 
<400> 251 

gtgcatcgtt tcatgttgca caggatcaca gaagtaatag tggataacta gcctagaagt 60 

gacataatgg acgtttaaac ctcgttagga gaagcatttc gtg get ttt ggc gat 115 

Val Ala Phe Gly Asp 

1 5 

gga cct tta ate gtc caa tec gat aag aca gtc ctg eta gaa ata gat 163 

Gly Pro Leu lie Val Gin Ser Asp Lys Thr Val Leu Leu Glu lie Asp 
10 15 20 

cac ccc caa gca ggc gaa gca cgc ata get eta gca cct ttt gca gag 211 

His Pro Gin Ala Gly Glu Ala Arg lie Ala Leu Ala Pro Phe Ala Glu 
25 30 35 

etc gag cgt gca ccc gag cat att cac ace tac cgc ate ace cct ctg 259 

Leu Glu Arg Ala Pro Glu His lie His Thr Tyr Arg lie Thr Pro Leu 
40 45 50 

gcg ttg tgg aac gcg cgc ace gca ggc cac gac gee gaa caa gtc gtg 307 

Ala Leu Trp Asn Ala Arg Thr Ala Gly His Asp Ala Glu Gin Val Val 
55 60 65 

gac atg ctg gag cgt ttt tea cgc ttc ccc gtt ccg caa gcg etc ctg 355 

Asp Met Leu Glu Arg Phe Ser Arg Phe Pro Val Pro Gin Ala Leu Leu 

70 75 80 85 

ate gac ate gca gag acg atg tec cgc tac gga cgt gtg cgc ctg cac 403 

lie Asp lie Ala Glu Thr Met Ser Arg Tyr Gly Arg Val Arg Leu His 
90 95 100 

cgt cac ccc gca cac ggg ctg ate ctt gaa tct ggc gaa cct gcg ate 451 

Arg His Pro Ala His Gly Leu lie Leu Glu Ser Gly Glu Pro Ala lie 
105 110 115 

ctg gtg gaa ate tec egg cac aaa aag ate aaa ccc atg ctg ggc gca 499 

Leu Val Glu lie Ser Arg His Lys Lys lie Lys Pro Met" Leu Gly Ala 
120 125 130 

caa gtg gat cct gaa ace ate gtg gtc cat ccg tea gaa cgc ggg cgc 547 

Gin Val Asp Pro Glu Thr lie Val Val His Pro Ser Glu Arg Gly Arg 
135 140 145 

etc aag cag gaa ctg etc aag gtc ggt tgg cca gcg gaa gat etc gcg 595 

Leu Lys Gin Glu Leu Leu Lys Val Gly Trp Pro Ala Glu Asp Leu Ala 

150 155 160 165 

gga tat gtg gac ggt gaa tec cac ccc att ggt etc tec act gaa ttt 643 

Gly Tyr Val Asp Gly Glu Ser His Pro lie Gly Leu Ser Thr Glu Phe 
170 175 180 

gaa gac tgg teg ctg cgc gat tat cag caa atg gca gec gat tec ttc 691 

Glu Asp Trp Ser Leu Arg Asp Tyr Gin Gin Met Ala Ala Asp Ser Phe 
185 190 195 



tgg gaa ggc ggt tec ggc gta gtc gtg ctg cct tgt ggc gcg ggt aaa 
Trp Glu Gly Gly Ser Gly Val Val Val Leu Pro Cys Gly Ala Gly Lys 
200 205 210 



739 
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acc atg gtc ggt gca gcc tec atg get cgc gca cag gca ace ace ttg 787 

Thr Met Val Gly Ala Ala Ser Met Ala Arg Ala Gin Ala Thr Thr Leu 
215 220 225 

ate ctt gtc acc aac acc gtg gcc ggc cga cag tgg aaa gac gaa ctt 835 

lie Leu Val Thr Asn Thr Val Ala Gly Arg Gin Trp Lys Asp Glu Leu 

230 235 240 245 

ctt cgc cgc acc aca etc acc gaa gac gaa ate ggt gag tac tec ggc 883 

Leu Arg Arg Thr Thr Leu Thr Glu Asp Glu lie Gly Glu Tyr Ser Gly 
250 255 260 

gaa cgc aaa gaa ate cga ccc gtc acc ate gcc acc tac caa gta gtc 931 

Glu Arg Lys Glu lie Arg Pro Val Thr lie Ala' Thr Tyr Gin Val Val 
265 270 275 

acc agg cgt acc aaa ggc gaa tac aaa get etc gag ctt ttt gat tec 979 

Thr Arg Arg Thr Lys Gly Glu Tyr Lys Ala Leu Glu Leu Phe Asp Ser 
280 285 290 

cgc gac tgg ggc tta att att tac gac gaa gtc cat ctt ctt ccc gcc 1027 

Arg Asp Trp Gly Leu lie lie Tyr Asp Glu Val His Leu Leu Pro Ala 
295 300 305 

ccc gtt ttc cgc atg acc tec gac ctg caa tec agg cga cgc etc gga 1075 

Pro Val Phe Arg Met Thr Ser Asp Leu Gin Ser Arg Arg Arg Leu Gly 

310 315 320 325 

ctg act gcc acc etc gtg cgc gaa gac gga cga gaa ggc gat gtc ttc 1123 

Leu Thr Ala Thr Leu Val Arg Glu Asp Gly Arg Glu Gly Asp Val Phe 
330 335 340 

age ctg ate ggc ccc aag cgt tac gac gca cca tgg aaa gac etc gag 1171 

Ser Leu lie Gly Pro Lys Arg Tyr Asp Ala Pro Trp Lys Asp Leu Glu 
345 350 355 

tec caa ggg ttc ate gcc acc gcc gac tgc gta gaa ate cga tec acc 1219 

Ser Gin Gly Phe lie Ala Thr Ala Asp Cys Val Glu lie Arg Ser Thr 
360 365 370 

atg acc gat get gag cgc atg gtg tac gcg act gcc gag teg gca gat 1267 

Met Thr Asp Ala Glu Arg Met Val Tyr Ala Thr Ala Glu Ser Ala Asp 
375 380 385 

cgt tac cgt eta gcc gcc act gcc cac act aag gtg gcc gtg gtg cgc 1315 

Arg Tyr Arg Leu Ala Ala Thr Ala His Thr Lys Val Ala Val Val Arg 

390 395 400 405 

aaa etc etc gaa gag cac get ggt aag ccc acg ctg ate ate ggc gca 1363 

Lys Leu Leu Glu Glu His Ala Gly Lys Pro Thr Leu lie lie Gly Ala 
410 415 420 

tac etc gat cag ttg gaa gaa eta ggt gca gaa ttc aac gca cca gtc 1411 

Tyr Leu Asp Gin Leu Glu Glu Leu Gly Ala Glu Phe Asn Ala Pro Val 
425 430 435 

ate gac ggc aaa acg ccc aac aaa aag cgt gaa gcc etc ttt gat caa 1459 

lie Asp Gly Lys Thr Pro Asn Lys Lys Arg Glu Ala Leu Phe Asp Gin 
440 445 450 



ttc cgt tec ggc teg ctt tec gta ctg gtt gtc tec aaa gtg gcg aac 



1507 
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Phe Arg Ser Gly Ser Leu Ser Val Leu Val Val Ser Lys Val Ala Asn 
455 460 465 

ttc tec ate gac ctg ccc gaa gca tec gta gec ate cag gtc tct gga 1555 
Phe Ser lie Asp Leu Pro Glu Ala Ser Val Ala lie Gin Val Ser Gly 
470 475 480 485 

aca ttc ggc age cga caa gaa gaa gee caa cgc tta ggc cgc etc ctg 1603 
Thr Phe Gly Ser Arg Gin Glu Glu Ala Gin Arg Leu Gly Arg Leu Leu 
490 495 500 

cga ccc aag cac gat ggc age gaa gee cac ttc tac tec ate gtc age 1651 
Arg Pro Lys His Asp Gly Ser Glu Ala His Phe Tyr Ser lie Val Ser 
505 510 515 

cgc gac ace etc gac acc gaa tac gca gee cac cgc cag cga ttc etc 1699 
Arg Asp Thr Leu Asp Thr Glu Tyr Ala Ala His Arg Gin Arg Phe Leu 
520 525 530 

gec gaa caa ggc tac gca tac cgc ate etc gac gee gac gac ate etc 1747 
Ala Glu Gin Gly Tyr Ala Tyr Arg lie Leu Asp Ala Asp Asp lie Leu 
535 540 545 

ttc cca eta ccc aag aaa gag eta taacgtgcac aacttctcct teg 1794 
Phe Pro Leu Pro Lys Lys Glu Leu 
550 555 



<210> 252 
<211> 557 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Val Ala Phe Gly Asp Gly Pro Leu lie Val Gin Ser Asp Lys Thr Val 
15 10 15 

Leu Leu Glu lie Asp His Pro Gin Ala Gly Glu Ala Arg lie Ala Leu 
20 25 30 

Ala Pro Phe Ala Glu Leu Glu Arg Ala Pro Glu His lie His Thr Tyr 
35 40 45 

Arg lie Thr Pro Leu Ala Leu Trp Asn Ala Arg Thr Ala Gly His Asp 
50 55 60 

i Ala Glu Gin Val Val Asp Met Leu Glu Arg Phe Ser Arg Phe Pro Val 
65 70 75 80 

Pro Gin Ala Leu Leu lie Asp lie Ala Glu Thr Met Ser Arg Tyr Gly 
85 90 95 

Arg Val Arg Leu His Arg His Pro. Ala His Gly Leu lie Leu Glu Ser 
100 105 110 

Gly Glu Pro Ala lie Leu Val Glu lie Ser Arg His Lys Lys lie Lys 
115 120 125 

Pro Met Leu Gly Ala Gin Val Asp Pro Glu Thr lie Val Val His Pro 
130 135 140 



ATTORNEY DOCKET NO. : BGI- 1 30CP 469 



Ser Glu Arg Gly Arg Leu Lys Gin Glu Leu Leu Lys Val Gly Trp Pro 
145 150 155 160 

Ala Glu Asp Leu Ala Gly Tyr Val Asp Gly Glu Ser His Pro lie Gly 
165 170 175 

Leu Ser Thr Glu Phe Glu Asp Trp Ser Leu Arg Asp Tyr Gin Gin Met 
180 185 190 

Ala Ala Asp Ser Phe Trp Glu Gly Gly Ser Gly Val Val Val Leu Pro 
195 200 205 

Cys Gly Ala Gly Lys Thr Met Val Gly Ala Ala Ser Met Ala Arg Ala 
. 210 215 220 

Gin Ala Thr Thr Leu lie Leu Val Thr Asn Thr Val Ala Gly Arg Gin 
225 230 235 240 

Trp Lys Asp Glu Leu Leu Arg Arg Thr Thr Leu Thr Glu Asp Glu lie 
245 250 255 

Gly Glu Tyr Ser Gly Glu Arg Lys Glu lie Arg Pro Val Thr lie Ala 
260 265 270 

Thr Tyr Gin Val Val Thr Arg Arg Thr Lys Gly Glu Tyr Lys Ala Leu 
275 280 285 

Glu Leu Phe Asp Ser Arg Asp Trp Gly Leu lie lie Tyr Asp Glu Val 
290 295 300 

His Leu Leu Pro Ala Pro Val Phe Arg Met Thr Ser Asp Leu Gin Ser 
305 310 315 320 

Arg Arg Arg Leu Gly Leu Thr Ala Thr Leu Val Arg Glu Asp Gly Arg 
325 330 335 

Glu Gly Asp Val Phe Ser Leu lie Gly Pro Lys Arg Tyr Asp Ala Pro 
340 345 350 

Trp Lys Asp Leu Glu Ser Gin Gly Phe lie Ala Thr Ala Asp Cys Val 
355 360 365 

Glu lie Arg Ser Thr Met Thr Asp Ala Glu Arg Met Val Tyr Ala Thr 
370 375 380 

Ala Glu Ser Ala Asp Arg Tyr Arg Leu Ala Ala Thr Ala His Thr Lys 
385 390 395 400 

Val Ala Val Val Arg Lys Leu Leu Glu Glu His Ala Gly Lys Pro Thr 
405 410 415 

Leu lie lie Gly Ala Tyr Leu Asp Gin Leu Glu Glu Leu Gly Ala Glu 
420 425 430 

Phe Asn Ala Pro Val lie Asp Gly Lys Thr Pro Asn Lys Lys Arg Glu 
435 440 445 

Ala Leu Phe Asp Gin Phe Arg Ser Gly Ser Leu Ser Val Leu Val Val 
450 455 460 



Ser Lys Val Ala Asn Phe Ser lie Asp Leu Pro Glu Ala Ser Val Ala 
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465 470 475 480 

lie Gin Val Ser Gly Thr Phe Gly Ser Arg Gin Glu Glu Ala Gin Arg 
485 490 495 

Leu Gly Arg Leu Leu Arg Pro Lys His Asp Gly Ser Glu Ala His Phe 
500 505 510 

Tyr Ser lie Val Ser Arg Asp Thr Leu Asp Thr Glu Tyr Ala Ala His 
515 520 525 

Arg Gin Arg Phe Leu Ala Glu Gin Gly Tyr Ala Tyr Arg lie Leu Asp 
530 535 540 

Ala Asp Asp lie Leu Phe Pro Leu Pro Lys Lys Glu Leu 
545 550 555 



<210> 253 
<211> 849 
<212> DNA' 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXN01066 

<400> 253 

aaacgtattc cttgacctgc gcatcaaggt gctgaagaac tggcaatccg atccaaaggc 60 

tttgaaccgc ctgggcttct agctttaagg gggtgagttc atg cgt agg gac agt 115 

Met Arg Arg Asp Ser 
1 5 

ttt egg gac cgc gcg eta gta gtc aaa act tat gat ttt ggc gaa gec 163 
Phe Arg Asp Arg Ala Leu Val Val Lys Thr Tyr Asp Phe Gly Glu Ala 
10 15 20 

gac cgc att att gtg ctg etc acc cga gac cac ggc ate gtg cgc gga 211 
Asp Arg lie lie Val Leu Leu Thr Arg Asp His Gly lie Val Arg Gly 
25 30 35 

gtt gec aaa gga gta cgc cga tec aaa tec egg ttt ggg tea agg ctg 259 
Val Ala Lys Gly Val Arg Arg Ser Lys Ser Arg Phe Gly Ser Arg Leu 
40 45 50 

cag ctt ttt gtg gaa etc gac gtg cag etc tac cca ggt aga aaa ctg 307 
Gin Leu Phe Val Glu Leu Asp Val Gin Leu Tyr Pro Gly Arg Lys Leu 
55 60 65 

tec acc ate tct ggc gcg gac acc gtc ggc tac tac gca tea ggc ate 355 
Ser Thr lie Ser Gly Ala Asp Thr Val Gly Tyr Tyr Ala Ser Gly lie 
70 75 80 85 

ate gag gac ttc act egg tat tec tgt gcg tec gee ate ctg gaa ate 403 
lie Glu Asp Phe Thr Arg Tyr Ser Cys Ala Ser Ala lie Leu Glu lie 
90 95 100 



gec acc cac ate gca gga ctg gaa aac gat ccg cac ctg ttt gaa gaa 
Ala Thr His lie Ala Gly Leu Glu Asn Asp Pro His Leu Phe Glu Glu 



451 
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105 110 115 

acc acc egg gcg ttg aaa aac att cag gac tec cca gaa ccc ate etc 499 

Thr Thr Arg Ala Leu Lys Asn lie Gin Asp Ser Pro Glu Pro lie Leu 
120 125 130 

aac eta gac gag ttc atg etc cgc gee atg aac cac gee ggc tgg gca 547 

Asn Leu Asp Glu Phe Met Leu Arg Ala Met Asn His Ala Gly Trp Ala 
135 140 145 

cca age ctt ttc gac tgc gca gee tgc ggc cga cca gga cct cac aac 595 

Pro Ser Leu Phe Asp Cys Ala Ala Cys Gly Arg Pro Gly Pro His Asn 

150 155 160 165 

gca ttc cac cca ggc gtc ggc ggg gca gtg tgc ctg tac tgc cga ccg 643 

Ala Phe His Pro Gly Val Gly Gly Ala Val Cys Leu Tyr Cys Arg Pro 

170 , 175 ' 180 

ccg gga age gec gaa gtc cca cca gaa gca eta cac atg atg tgg ttg 691 

Pro Gly Ser Ala Glu Val Pro Pro Glu Ala Leu His Met Met Trp Leu 

185 190 195 

gtc gee aac ggc caa gca gec cgc att ccc egg gaa cac cca gag cag 739 

Val Ala Asn Gly Gin Ala Ala Arg lie Pro Arg Glu His Pro Glu Gin 
200 205 210 

caa acc acc att cac caa ctg aca acc gcg cat ctg cag tgg cat att 787 

Gin Thr Thr lie His Gin Leu Thr Thr Ala His Leu Gin Trp His lie 
215 220 225 

gaa aga aag ctg ccc acg ctg gcg gtg ctg gat "cag gec tagtgettag 836 
Glu Arg Lys Leu Pro Thr Leu Ala Val Leu Asp Gin Ala 
230 235 240 

gettaggegt ccg 84 9 



<210> 254 
<211> 242 
<212> PRT 

<213> Corynebacterium gl.utamicum 
<400> 254 

Met Arg Arg Asp Ser Phe Arg Asp Arg Ala Leu Val Val Lys Thr Tyr 
15 10 15 

Asp Phe Gly Glu Ala Asp Arg lie lie Val Leu Leu Thr Arg Asp His 
20 25 30 

Gly lie Val Arg Gly Val Ala Lys Gly Val Arg Arg Ser Lys Ser Arg 
35 40 45 

Phe Gly Ser Arg Leu Gin Leu Phe Val Glu Leu Asp Val Gin Leu Tyr 
50 55 60 

Pro Gly Arg Lys Leu Ser Thr lie Ser Gly Ala Asp Thr Val Gly Tyr 
65 70 75 80 

Tyr Ala Ser Gly lie lie Glu Asp Phe Thr Arg Tyr Ser Cys Ala Ser 
85 90 95 
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Ala lie Leu Glu lie Ala Thr His lie Ala Gly Leu Glu Asn Asp Pro 
100 105 110 

His Leu Phe Glu Glu Thr Thr Arg Ala Leu Lys Asn lie Gin Asp Ser 
115 120 125 

Pro Glu Pro lie Leu Asn Leu Asp Glu Phe Met Leu Arg Ala Met Asn 
130 135 140 

His Ala Gly Trp Ala Pro Ser Leu Phe Asp Cys Ala Ala Cys Gly Arg 
145 150 155 160 

Pro Gly Pro His Asn Ala Phe His Pro Gly Val Gly Gly Ala Val Cys 
165 170 175 

Leu Tyr Cys Arg Pro Pro Gly Ser Ala Glu Val Pro Pro Glu Ala Leu 
180 185 190 

His Met Met Trp Leu Val Ala Asn Gly Gin Ala Ala Arg lie Pro Arg 
195 200 205 

Glu His Pro Glu Gin Gin Thr Thr lie His Gin Leu Thr Thr Ala His 
210 215 220 

Leu Gin Trp His lie Glu Arg Lys Leu Pro Thr Leu Ala Val Leu Asp 
225 230 235 240 



Gin Ala 



<210> 255 
<211> 707 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (684) 
<223> RXN01389 

<220> 

<221> misc_f eature 

<222> 638-668,670-685,688-694 

<223> n = any nucleotide 

<220> 

<221> Variant 
<222> 212 

<223> Xaa = Thr or Pro 
<220> 

<221> Variant 
<222> 213 

<223> Xaa = lie, Lys , Met , Asn, Arg, Ser , or Thr 
<220> 

<221> Variant 
<222> 223 

<223> Xaa = Cys , Asn, Ser , Thr , Phe, Leu, Pro, His , Arg, lie, 
Val, Ala, Asp, Gly or Tyr 
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<220> 

<221> Variant 

<222> 214-222,224-228 

<223> Xaa = any amino acid 



<400> 255 

cag gac ggc gat aag etc get ggc. cgc cac ggt aac aag ggt gtt gtc 48 

Gin Asp Gly Asp Lys Leu Ala Gly Arg His Gly Asn Lys Gly Val Val 
1 5 10 15 

ggt aaa att ttg cct cag aaa gat atg cca ttc ctt cca gac ggc act 96 
Gly Lys lie Leu Pro Gin Lys Asp Met Pro Phe Leu Pro Asp Gly Thr 
20 25 30 

cct gtt gac ate ate ttg aac acc cac ggt gtt cca cgt cgt atg aac 144 
Pro Val Asp lie lie Leu Asn Thr His Gly Val Pro Arg Arg Met Asn 
35 40 45 

att ggt cag gtt ctt gag acc cac ctt ggc tgg ctg gca tct get ggt 192 
lie Gly Gin Val Leu Glu Thr His Leu Gly Trp Leu Ala Ser Ala Gly 
50 55 60 

tgg tec gtg gat cct gaa gat cct gag aac get gag etc gtc aag act 240 
Trp Ser Val Asp Pro Glu Asp Pro Glu Asn Ala Glu Leu Val Lys Thr 
65 70 75 80 

ctg cct gca gac etc etc gag gtt cct get ggt tec ttg act gca act 288 
Leu Pro Ala Asp Leu Leu Glu Val Pro Ala Gly Ser Leu Thr Ala Thr 
85 90 95 

cct gtg ttc gac ggt gcg tea aac gaa gag etc gca ggc ctg etc get 336 
Pro Val Phe Asp Gly Ala Ser Asn Glu Glu Leu Ala Gly Leu Leu Ala 
100 105 110 

aat tea cgt cca aac cgc gac ggc gac gtc atg gtt aac gcg gat ggt 384 
Asn Ser Arg Pro Asn Arg Asp Gly Asp Val Met Val Asn Ala Asp Gly 
115 120 125 

aaa gca acg ctt ate gac ggt cgc tec ggt gag cct tac ccg tac ccg 4 32 
Lys Ala Thr Leu lie Asp Gly Arg Ser Gly Glu Pro Tyr Pro Tyr Pro 
130 135 140 

gtt tec ate ggc tac atg tac atg ctg aag ctg cac cac etc gtt gac 480 
Val Ser lie Gly Tyr Met Tyr Met Leu Lys Leu His His Leu Val Asp 
145 150 155 160 

gag aag ate cac gga cgt tec act ggt cct tac tec atg att acc cag 528 
Glu Lys lie His Ala Arg Ser Thr Gly Pro Tyr Ser Met lie Thr Gin 
165 170 175 

cag cca ctg ggt ggt aaa gca cag ttc ggt gga cag cgt ttc ggc gaa 576 
Gin Pro Leu Gly Gly Lys Ala Gin Phe Gly Gly Gin Arg Phe Gly Glu 
180 185 190 

atg gag gtg tgg gca atg cag gca tac ggc get gee tac aca ctt cag 624 
Met Glu Val Trp Ala Met Gin Ala Tyr Gly Ala Ala Tyr Thr Leu Gin 
195 200 205 

gag ctg ctg mcc ann nnn nnn nnn nnn nnn nnn nnn nnn nnn nnt nnn 672 
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Glu Leu Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
210 215 220 

nnn nnn nnn nnn naannnnnnn tgcatcccgg ate 707 

Xaa Xaa Xaa Xaa 

225 



<210> 256 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<220> 

<221> Variant 
<222> 212 

<223> Xaa = Thr or Pro 
<220> 

<221> Variant 
<222> 213 

<223> Xaa = lie, Lys, Met , Asn, Arg, Ser, or Thr 
<220> 

<221> Variant 
<222> 223 

<223> Xaa = Cys, Asn, Ser, Thr, Phe, Leu, Pro, His, Arg, lie, 
Val, Ala, Asp,Gly or Tyr 

<220> 

<221> Variant 

<222> 214-222,224-228 

<223> Xaa = any amino acid 

<400> 256 

Gin Asp Gly Asp Lys Leu Ala Gly Arg His Gly Asn Lys Gly Val Val 
15 10 15 

Gly Lys lie Leu Pro Gin Lys Asp Met Pro Phe Leu Pro Asp Gly Thr 
20 25 30 

Pro Val, Asp lie lie Leu Asn Thr His Gly Val Pro Arg Arg Met Asn 
35 40 45 

lie Gly Gin Val Leu Glu Thr His Leu Gly Trp Leu Ala Ser Ala Gly 
50 55 60 

Trp Ser Val Asp Pro Glu Asp Pro Glu Asn Ala Glu Leu Val Lys Thr 
65 70 75 80 

Leu Pro Ala Asp Leu Leu Glu Val Pro Ala Gly Ser Leu Thr Ala Thr 
85 90 95 

Pro Val Phe Asp Gly Ala Ser Asn Glu Glu Leu Ala Gly Leu Leu Ala 
100 105 110 

Asn Ser Arg Pro Asn Arg Asp Gly Asp Val Met Val Asn Ala Asp Gly 
115 120 125 



Lys Ala Thr Leu lie Asp Gly Arg Ser Gly Glu Pro Tyr Pro Tyr Pro 
130 135 140 
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Val Ser lie Gly Tyr Met Tyr Met Leu Lys Leu His His Leu Val Asp 
145 150 155 160 

Glu Lys lie His Ala Arg Ser Thr Gly Pro Tyr Ser Met lie Thr Gin 
165 170 175 

Gin Pro Leu Gly Gly Lys Ala Gin Phe Gly Gly Gin Arg Phe Gly Glu 
180 185 190 

Met Glu Val Trp Ala Met Gin Ala Tyr Gly Ala Ala Tyr Thr Leu Gin 
195 200 205 

Glu Leu Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 
210 215 220 



Xaa Xaa Xaa Xaa 
225 



<210> 257 
<211> 1245 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1222) 
<223> RXN02070 

<400> 257 

agcacggatc aggacctcaa gatttgtctg accccactca gggtgatgtt gcagacgaat 60 

tttagggagt atcaaaactt gggactacta tcgatacgtg atg act caa gta acc 115 

Met Thr Gin Val Thr 
1 5 



gaa tec get gtc cgc age gcg eta tec cgc gta gag gat cca gag ate 
Glu Ser Ala Val Arg Ser Ala Leu Ser Arg Val Glu Asp Pro Glu lie 
10 15 20 



163 



ggt aag ccc ate aca gag etc ggc atg gtc aaa tea gtg tec ate gac 211 
Gly Lys Pro lie Thr Glu Leu Gly Met Val Lys Ser Val Ser lie Asp 
25 30 35 

ggc tct gat gtc cag gtg gag gtc tac ctg acg ate gcg get tgc ccg 259 
Gly Ser Asp Val Gin Val Glu Val Tyr Leu Thr He Ala Ala Cys Pro 
40 45 50 

atg aaa acc acc att gtc acc aac act gaa gca get etc aaa gac ate 307 
Met Lys Thr Thr He Val Thr Asn Thr Glu Ala Ala Leu Lys Asp He 
55 60 65 

gac ggg gtt ggc caa gtt cat gtc acc acc gat gtc atg agt gat gaa 355 
Asp Gly Val Gly Gin Val His Val Thr Thr Asp Val Met Ser Asp Glu 
70 75 80 85 

cag cgc cgt gcg etc cgc gtc tec ctg cgc ggt gaa act tct gag cca 403 
Gin Arg Arg Ala Leu Arg Val Ser Leu Arg Gly Glu Thr Ser Glu Pro 
90 95 100 
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gtg att cca ttc get cag cct ggt tec act acc cgc gtt tac get gtt 451 
Val lie Pro Phe Ala Gin Pro Gly Ser Thr Thr Arg Val Tyr Ala Val 
105 110 115 

get tec ggc aaa ggt ggc gta gga aaa tec tec atg acg gtg aac ttg 499 
Ala Ser Gly Lys Gly Gly Val Gly Lys Ser Ser Met Thr Val Asn Leu 
120 125 130 

get gca gee eta gee aag cgc ggg ctg tct gtg gga att ttg gat gee 54 7 
Ala Ala Ala Leu Ala Lys Arg Gly Leu Ser Val Gly lie Leu Asp Ala 
135 140 145 

gat att tac gga cac tea gtg ccc gga atg etc ggc teg gac caa cgc 595 
Asp lie Tyr Gly His Ser Val Pro Gly Met Leu Gly Ser Asp Gin Arg 
150 155 160 165 

cca cac cag gtc gat gac atg ate atg cct ccc cag gcg cac ggc gtg 643 
Pro His Gin Val Asp Asp Met lie Met Pro Pro Gin Ala His Gly Val 
170 175 180 

aag atg ata tec att get cac ttc acc gaa gga aat get cct gtg gtg 691 
Lys Met lie Ser lie Ala His Phe Thr Glu Gly Asn Ala Pro Val Val 
185 190 195 

tgg cgt gga cca atg ctg cac cgt gee ate cag caa ttc etc act gac 739 
Trp Arg Gly Pro Met Leu His Arg Ala lie Gin Gin Phe Leu Thr Asp 
200 205 210 

gtg ttc tgg ggc gac ctg gat att ttg ctg ctg gat ctt cct cca gga 787 
Val Phe Trp Gly Asp Leu Asp lie Leu Leu Leu Asp Leu Pro Pro Gly 
215 220 225 

act ggt gac ate gec ate acc gtt gee caa ttg ate ccg aat get gag 835 
Thr Gly Asp He Ala He Thr Val Ala Gin Leu He Pro Asn Ala Glu 
230 235 240 245 

ttg etc att gtg acc act cct cag get gee gca get gag gtt gee gag 883 
Leu Leu He Val Thr Thr Pro Gin Ala Ala Ala Ala Glu Val Ala Glu 
250 255 260 

cga gca gga acg ate tct gtg cag acc aac cag aag gtt get ggc gtg 931 
Arg Ala Gly Thr He Ser Val Gin Thr Asn Gin Lys Val Ala Gly Val 
265 270 275 

att gaa aac atg tct gee atg gtg ctt cct gat ggc acc acc atg gat 97 9 
He Glu Asn Met Ser Ala Met Val Leu Pro Asp Gly Thr Thr Met Asp 
280 285 290 

gtt ttc ggc acc ggc ggc ggt caa aag att get gat cgt ctt acc get 1027 
Val Phe Gly Thr Gly Gly Gly Gin Lys He Ala Asp Arg Leu Thr Ala 
295 300 305 

gtg aca ggt gaa gag gtc aag gtt ate gga tct gtt cca ttg gat ccg 1075 
Val Thr Gly Glu Glu Val Lys Val He Gly Ser Val Pro Leu Asp Pro 
310 315 320 325 

aac ctg cgt ate ggt ggc gat gtg gga aat cct att gcg att tct gaa 1123 
Asn Leu Arg He Gly Gly Asp Val Gly Asn Pro He Ala He Ser Glu 
330 335 340 



cca cac tec cca acc get gca gcg ate aat gag ate get gaa cac eta 



1171 
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Pro His Ser Pro Thr Ala Ala Ala lie Asn Glu lie Ala Glu His Leu 
345 350 355 

get cac cgc aag gta teg ctg gtg ggt aaa acg ctt ggg ctt ggc gtt 1219 
Ala His Arg Lys Val Ser Leu Val Gly Lys Thr Leu Gly Leu Gly Val 
360 365 370 

aaa taaaagctaa ataatategg tec 1245 
Lys 



<210> 258 
<211> 374 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

Met Thr Gin Val Thr Glu Ser Ala Val Arg Ser Ala Leu Ser Arg Val 
15 10 15 

Glu Asp Pro Glu lie Gly Lys Pro lie Thr Glu Leu Gly Met Val Lys 
20 25 ' 30 

Ser Val Ser lie Asp Gly Ser Asp Val Gin Val Glu Val Tyr Leu Thr 
35 40 45 

lie Ala Ala Cys Pro Met Lys Thr Thr lie Val Thr Asn Thr Glu Ala 
50 55 60 

Ala Leu Lys Asp lie Asp Gly Val Gly Gin Val His Val Thr Thr Asp 
65 70 75 80 

Val Met Ser Asp Glu Gin Arg Arg Ala Leu Arg Val Ser Leu Arg Gly 
85 90 95 

Glu Thr Ser Glu Pro Val lie Pro Phe Ala Gin Pro Gly Ser Thr Thr 
100 105 110 

Arg Val Tyr Ala Val Ala Ser Gly Lys Gly Gly Val Gly Lys Ser Ser 
115 120 125 

Met Thr Val Asn Leu Ala Ala Ala Leu Ala Lys Arg Gly Leu Ser Val 
130 135 140 

Gly lie Leu Asp Ala Asp lie Tyr Gly His Ser Val Pro Gly Met Leu 
145 150 155 160 

Gly Ser Asp Gin Arg Pro His Gin Val Asp Asp Met lie Met Pro Pro 
165 170 175 

Gin Ala His Gly Val Lys Met He Ser He Ala His Phe Thr Glu Gly 
180 185 190 

Asn Ala Pro Val Val Trp Arg Gly Pro Met Leu His Arg Ala He Gin 
195 200 205 

Gin Phe Leu Thr Asp Val Phe Trp Gly Asp Leu Asp He Leu Leu Leu 
210 215 220 



Asp Leu Pro Pro Gly Thr Gly Asp He Ala He Thr Val Ala Gin Leu 
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225 

lie Pro Asn Ala 



Ala Glu Val Ala 
260 

Lys Val Ala Gly 
275 

Gly Thr Thr Met 
290 

Asp Arg Leu Thr 
305 

Val Pro Leu Asp 



lie Ala He Ser 
340 

He Ala Glu His 
355 

Leu Gly Leu Gly 
370 



230 

Glu Leu Leu He 
245 

Glu Arg Ala Gly 



Val He .Glu Asn 
280 

Asp Val Phe Gly 
295 

Ala Val Thr Gly 
310 

Pro Asn Leu Arg 
325 

Glu Pro His Ser 



Leu Ala His Arg 
360 

Val Lys 



235 

Val Thr Thr Pro 
250 

Thr He Ser Val 
265 

Met Ser Ala Met 



Thr Gly Gly Gly 
300 

Glu Glu Val Lys 
315 

He Gly Gly Asp 
330 

Pro Thr Ala Ala 
345 

Lys Val Ser Leu 



240 

Gin Ala Ala Ala 
255 

Gin Thr Asn Gin 
270 

Val Leu Pro Asp 
285 

Gin Lys He Ala 



Val He Gly Ser 
320 

Val Gly Asn Pro 
335 

Ala He Asn Glu 
350 

Val Gly Lys Thr 
365 



<210> 259 
<211> 3010 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3010) 
<223> RXN02082 

<400> 259 

gctcgtatcg cagaccaggt catgtggaca cagttattga gcaatggggc gagccgcgtg 60 



acgttgaagg ctttgtggag cgctagactt taaccccgtt atg tat ttg aaa teg 

Met Tyr Leu Lys Ser 
1 5 



115 



ttg acg etc aag ggg ttt aag tct ttc gcg tct gcg acg acc ctg aaa 
Leu Thr Leu Lys Gly Phe Lys Ser Phe Ala Ser Ala Thr Thr Leu Lys 
10 15 20 



163 



ttt gag cca ggc att tgt gec gtg gtg ggt ccg aat ggt tea ggc aaa 
Phe Glu Pro Gly He Cys Ala Val Val Gly Pro Asn Gly Ser Gly Lys 
25 30 35 



211 



tec aat gtg gtt gat gcg ctg gee tgg gtg atg ggt gaa ggt tct gcg 
Ser Asn Val Val Asp Ala Leu Ala Trp Val Met Gly Glu Gly Ser Ala 
40 45 50 



259 



aag acc ttg cgt ggc ggc aaa atg gaa gat gtc att ttt get ggc gcg 
Lys Thr Leu Arg Gly Gly Lys Met Glu Asp Val He Phe Ala Gly Ala 



307 
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55 60 65 

ggc gat cgt aaa ccg ttg ggt cgc gca gaa gtc acg ctg acc att gat 355 

Gly Asp Arg Lys Pro Leu Gly Arg Ala Glu Val Thr Leu Thr lie Asp 
70 75 80 85 

aac tct gat ggc gca ctg ccc att gag tac acc gaa gtg teg gtg acc 403 

Asn Ser Asp Gly Ala Leu Pro lie Glu Tyr Thr Glu Val Ser Val Thr 
90 95 100 

aga egg atg ttc cgt gat ggt gca agt gaa tat gag ate aat ggg gcg 451 

Arg Arg Met Phe Arg Asp Gly Ala Ser Glu Tyr Glu lie Asn Gly Ala 

105 110 115 

aaa get cga ttg atg gat ate cag gag ctg ttg teg gat acc ggt att 4 99 

Lys Ala Arg Leu Met Asp lie Gin Glu Leu Leu Ser Asp Thr Gly lie 
120 125 130 

ggc cgt gaa atg cac ate atg gtg ggg cag gga aag etc gca gag att 547 

Gly Arg Glu Met His lie Met Val Gly Gin Gly Lys Leu Ala Glu lie 
135 140 145 



ttg gag tec cgc ccc gaa gag cgc cga gcg tat ate gaa gaa get gcg 
Leu Glu Ser Arg Pro Glu Glu Arg Arg Ala Tyr lie Glu Glu Ala Ala 
150 155 160 165 



595 



ggt gtg etc aag cac egg cgc agg aaa gaa aag gcg cag cgc aaa ctt 64 3 

Gly Val Leu Lys His Arg Arg Arg Lys Glu ^Lys Ala Gin Arg Lys Leu 

170 175 180 

cag ggc atg cag gtc aat ctt gat cgt ttg cag gat ctg acc cat gag 691 

Gin Gly Met Gin Val Asn Leu Asp Arg Leu Gin Asp Leu Thr His Glu 

185 190 195 

ttg gee aag cag etc aag ccg ttg get agg cag gcg gaa gca gcg cag 739 

Leu Ala Lys Gin Leu Lys Pro Leu Ala Arg Gin Ala Glu Ala Ala Gin 
200 205 210 

cgt gcg gcg acg gtg cag get gat ttg cgt gat gcg cgt ttc cag att 787 

Arg Ala Ala Thr Val Gin Ala Asp Leu Arg Asp Ala Arg Phe Gin lie 
215 220 225 

get ggc ttt gag ate gtg aag etc teg gaa aag ctg gaa acc tct act 835 

Ala Gly Phe Glu lie Val Lys Leu Ser Glu Lys Leu Glu Thr Ser Thr 

230 235 240 245 

gag cgc gag aaa atg att cgt gag cag gcg gaa gca gca caa gag cag 883 

Glu Arg Glu Lys Met lie Arg Glu Gin Ala Glu Ala Ala Gin Glu Gin 

250 255 260 

ctg gaa gaa gee acc aca act cag atg gaa gtg gag atg gag ttg gcg 931 

Leu Glu Glu Ala Thr Thr Thr Gin Met Glu Val Glu Met Glu Leu Ala 

265 270 275 

gag ate act ccg cag get gaa get gcg caa cag ttg tgg ttt gat ttg 979 

Glu lie Thr Pro Gin Ala Glu Ala Ala Gin Gin Leu Trp Phe Asp Leu 
280 285 290 



tct teg ctg get gag egg gtg teg gca acg atg cgt att get gca gac 
Ser Ser Leu Ala Glu Arg Val Ser Ala Thr Met Arg lie Ala Ala Asp 
295 300 305 



1027 
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cgt gcg agt tea ggt gec gcg gat gtg ccg tat gcg ggc cag gat cct 1075 

Arg Ala Ser Ser Gly Ala Ala Asp Val Pro Tyr Ala Gly Gin Asp Pro 

310 315 320 325 

gat gag ttg ctt ggt egg gec gaa act get gac aaa gaa tta gaa gaa 1123 

Asp Glu Leu Leu Gly Arg Ala Glu Thr Ala Asp Lys Glu Leu Glu Glu 

330 335 340 

etc gag atg gee gtg gaa atg ace ace gag cgt ttg acc tec att caa 1171 

Leu Glu Met Ala Val Glu Met Thr Thr Glu Arg Leu Thr Ser lie Gin 

345 350 355 

gag gaa gec gag gat aag gee gcg cag get cgt gag get gag cgt gaa 1219 

Glu Glu Ala Glu Asp Lys Ala Ala Gin Ala Arg Glu Ala Glu Arg Glu 

360 365 370 

cac ttg gcg cag gtc agg gcg att- tct gat cgt cgt gaa ggt gtt gtg 1267 

His Leu Ala Gin Val Arg Ala lie Ser Asp Arg Arg Glu Gly Val Val 
375 380 385 

cgc ctg ctt gca tct gag gaa tct ttg cgc acc cag cac acg tea gca 1315 

Arg Leu Leu Ala Ser Glu Glu Ser Leu Arg Thr Gin His Thr Ser Ala 

390 395 400 ' 405 

gag gag gaa get gag cga etc agt gag cag ctt gag gag ttc ate ggc 1363 

Glu Glu Glu Ala Glu Arg Leu Ser Glu Gin Leu Glu Glu Phe lie Gly 

410 415 420 

cgc att ttg gat gtg gaa cgt gaa cgt cgc etc acc gat gag cgt aaa 1411 

Arg lie Leu Asp Val Glu Arg Glu Arg Arg Leu Thr Asp Glu Arg Lys 

425 430 435 

cag ggc gtt gac acg gat cgt gcg ccc ttg gaa gaa gee etc aaa cag 1459 

Gin Gly Val Asp Thr Asp Arg Ala Pro Leu Glu Glu Ala Leu Lys Gin 

440 445 450 

gca aaa cat gaa gee gaa gca gca gag act cgt ctt gag gag ctt cgt 1507 

Ala Lys His Glu Ala Glu Ala Ala Glu Thr Arg Leu Glu Glu Leu Arg 
455 460 465 

act aag cgc age gat ctg gaa aaa gaa gta tec agg ttg cag teg cgc 1555 

Thr Lys Arg Ser Asp Leu Glu Lys Glu Val Ser Arg Leu Gin Ser Arg 

470 475 480 485 

att gag acg ctt aac caa aat agg cca cgt tec gat get get gat gtg 1603 

lie Glu Thr Leu Asn Gin Asn Arg Pro Arg Ser Asp Ala Ala Asp Val 

490 495 500 

gtg gat tac ccg cag ctg gee acg ttg att cga ccg caa cga aac gtc 1651 

Val Asp Tyr Pro Gin Leu Ala Thr Leu lie Arg Pro Gin Arg Asn Val 

505 510 515 

gat aag get etc get gec gec ctg ggt gcg cat gee gag gcg ctg get 1699 

Asp Lys Ala Leu Ala Ala Ala Leu Gly Ala His Ala Glu Ala Leu Ala 

520 525 530 

ggc gag get gcg gaa ggg etc gtc gag aag ctt ate gac gee ggc gtt 1747 

Gly Glu Ala Ala Glu Gly Leu Val Glu Lys Leu lie Asp Ala Gly Val 
535 540 545 
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gca cgc acc ate ate gtt gat ggc acg cag get ggc ggc gca tgg cgc 

Ala Arg Thr He He Val Asp Gly Thr Gin Ala Gly Gly Ala Trp Arg 

560 => b!D 



550 555 



ctg gac gcg aac att ccg gee ggg gcg age tgg ctg etc gac cat gtt 
Leu Asp Ala Asn He Pro Ala Gly Ala Ser Trp Leu Leu Asp His Val 



570 



575 580 



gat ctg gat ccg gcg att gec ggc ccg gta aac egg ctg ctt gee gac 
Asp Leu Asp Pro Ala He Ala Gly Pro Val Asn Arg Leu Leu Ala Asp 
^ 590 595 



585 



gtt gtg ctt gtc gac gac ccc tec etc ggc cgc caa. gca ate gag gat 
Val Val Leu Val Asp Asp Pro Ser Leu Gly Arg Gin Ala He Glu Asp 



600 



605 610 



gat ccc cgt ctg cgt gec gtt gac cgc aat ggt gtg etc ate ggc get 
Asp Pro Arg Leu Arg Ala Val Asp Arg Asn Gly Val Leu He Gly Ala 



615 



620 625 



aaa tgq att cag gtc ggc acc gaa acc teg act gtg gaa ate aca get 
Gly Trp He Gin Val Gly Thr Glu Thr Ser Thr Val Glu He Thr Ala 



630 



cat att gag. gaa gca gaa get caa ctt get gcg gec tct gee gec ttg 
His lie Glu Glu Ala Glu Ala Gin Leu Ala Ala Ala Ser Ala Ala Leu 



650 



655 660 



680 



atg acc agg gat tec ate acc cgc gat etc gcg cgc ttg gac aaa caa 
Met Thr Arg Asp Ser He Thr Arg Asp Leu Ala Arg Leu Asp Lys Gin 

700 705 



695 



cat gag gee gec gaa tec gag cge gtc cgc cat gtt gga cgc ctg cat 
His Glu Ala Ala Glu Ser Glu Arg Val Arg His Val Gly Arg Leu His 



710 715 



720 72 5 



get gcg gaa aca cgc cgt gaa gag ctg cgc gaa cag tta gaa gac ate 
Arg Arg Glu Glu Leu Arg Glu Gin Leu Glu Asp He 



Ala Ala Glu Thr Arg Arg 

730 735 



740 



1795 



1843 



1891 



1939 



1987 



2035 



2083 



2131 



gac gac att gec ggc act ttt gat ggc gee etc eae get gee gac aac 
Asp Asp He Ala Gly Thr Phe Asp Gly Ala Leu His Ala Ala Asp Asn 
665 670 675 

act cgc gtc gag gtg get gec cgc acc gca gee ctg cgc gaa etc gac 2179 
Thr Arg Val Glu Val Ala Ala Arg Thr Ala Ala Leu Arg Glu Leu Asp 

685 • 690 



gtc gat cga etc tec cgc gtg gaa gac gaa gaa gac get gac gaa ccc 
Val Asp Arg Leu Ser Arg Val Glu Asp Glu Glu Asp Ala Asp Glu Pro 
745 750 755 

tea acc acc gec cgc gac caa gca aat gec gag ctg caa caa ate cgc 
Ser Thr Thr Ala Arg Asp Gin Ala Asn Ala Glu Leu Gin Gin He Arg 
760 765 770 

gee atg gaa atg gaa gca cgc ctt gec caa cgc acc gee gaa gag cgc 
Ala Met Glu Met Glu Ala Arg Leu Ala Gin Arg Thr Ala Glu Glu Arg 
775 780 785 

gee ggg cag cag egg ggc aag ggc gat agt ctg cga cgc cag gec gag 



2227 



2275 



2323 



2371 



2419 



2467 



2515 
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Ala Gly Gin Gin Arg Gly Lys Gly Asp Ser Leu Arg Arg Gin Ala Glu 
790 795 800 , 805 

cat gag cgc caa gcc aaa ate egg cat gaa caa gec atg gaa gee cgt 2563 
His Glu Arg Gin Ala Lys lie Arg His Glu Gin Ala Met Glu Ala Arg 
810 815 820 

cgc agg cgc acc caa ttg get gca gcc gtg cat aat ggc gca cgc gat 2611 
Arg Arg Arg Thr Gin Leu Ala Ala Ala Val His Asn Gly Ala Arg Asp 
825 830 835 

gtg gcc gag cgt gtc tea agt gtc ctt gcc caa gca gcc ate gaa aga 2659 
Val Ala Glu Arg Val Ser Ser Val Leu Ala Gin Ala Ala lie Glu Arg 
840 845 850 

gat cag cac aac cgc gac aaa gcg ctg ctg acc tea cac tta gcg cgc 2707 
Asp Gin His Asn Arg Asp Lys Ala Leu Leu Thr Ser His Leu Ala Arg 
855 860 865 

gcc aaa gat get gtg agt get gca cgc cag cac etc aat cga etc age 2755 
Ala Lys Asp Ala Val Ser Ala Ala Arg Gin His Leu Asn Arg Leu Ser 
870 875 880 885 

gac aac gcc cac tec atg gaa ctt gcg cgc age caa get caa gtg cgc 2803 
Asp Asn Ala His Ser Met Glu Leu Ala Arg Ser Gin Ala Gin Val Arg 
890 895 900 

atg gag gaa gcc gtt gcc aaa ate acc gag caa ctt ggc att ccg gtc 2851 
Met Glu Glu Ala Val Ala Lys lie Thr Glu Gin Leu Gly lie Pro Val 
905 910 915 

gca gaa ttg ctg cgc gat tac acc cca gat gaa aac ttt gat gaa aag 2899 
Ala Glu Leu Leu Arg Asp Tyr Thr Pro Asp Glu Asn Phe Asp Glu Lys 
920 925 930 

ttc caa egg gca cgc etc aaa caa gcc gaa aaa gac etc gcc gca eta 2947 
Phe Gin Arg Ala Arg Leu Lys Gin Ala Glu Lys Asp Leu Ala Ala Leu 
935 940 945 

ggc aaa gtc aac ccc ctg gcc ttg gaa gaa ttc aaa gcc ctt gga aga 2995 
Gly Lys Val Asn Pro Leu Ala Leu Glu Glu Phe Lys Ala Leu Gly Arg 
950 955 960 965 

gcg eta cga gtt cct 3010 
Ala Leu Arg Val Pro 
970 



<210> 260 
<211> 970 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 260 

Met Tyr Leu Lys Ser Leu Thr Leu Lys Gly Phe Lys Ser Phe Ala Ser 
15 10 15 

Ala Thr Thr Leu Lys Phe Glu Pro Gly lie Cys Ala Val Val Gly Pro 
20 25 30 

Asn Gly Ser Gly Lys Ser Asn Val Val Asp Ala Leu Ala Trp Val Met 
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35 40 45 

Gly Glu Gly Ser Ala Lys Thr Leu Arg Gly Gly Lys Met Glu Asp Val 
50 55 60 

lie Phe Ala Gly Ala Gly Asp Arg Lys Pro Leu Gly Arg Ala Glu Val 
65 70 75 80 

Thr Leu Thr lie Asp Asn Ser Asp Gly Ala Leu Pro lie Glu Tyr Thr 
85 90 95 

Glu Val Ser Val Thr Arg Arg Met Phe Arg Asp Gly Ala Ser Glu Tyr 
100 105 110 

Glu lie Asn Gly Ala Lys Ala Arg Leu Met Asp lie Gin Glu Leu Leu 
115 120 125 

Ser Asp Thr Gly lie Gly Arg Glu Met His lie Met Val Gly Gin Gly 
130 135 140 

Lys Leu Ala Glu lie Leu Glu Ser Arg Pro Glu Glu Arg Arg Ala Tyr 
145 150 155 160 

He Glu Glu Ala Ala Gly Val Leu Lys His Arg Arg Arg Lys Glu Lys 
165 170 175 

Ala Gin Arg Lys Leu Gin Gly Met Gin Val. Asn Leu Asp Arg Leu Gin 
180 185 190 

Asp Leu Thr His Glu Leu Ala Lys Gin Leu Lys Pro Leu Ala Arg Gin 
195 200 205 

Ala Glu Ala Ala Gin Arg Ala Ala Thr Val Gin Ala Asp Leu Arg Asp 
210 215 220 

Ala Arg Phe Gin He Ala Gly Phe Glu He Val Lys Leu Ser Glu Lys 
225 230 235 240 

Leu Glu Thr Ser Thr Glu Arg Glu Lys Met He Arg Glu Gin Ala Glu 
245 250 255 

Ala Ala Gin Glu Gin Leu Glu Glu Ala Thr Thr Thr Gin Met Glu Val 
260 265 . 270 

Glu Met Glu Leu Ala Glu He Thr Pro Gin. Ala Glu Ala Ala Gin Gin 
275 280 285 

Leu Trp Phe Asp Leu Ser Ser Leu Ala Glu Arg Val Ser Ala Thr Met 
290 295 300 

Arg He Ala Ala Asp Arg Ala Ser Ser Gly Ala Ala Asp Val Pro Tyr 
305 310 315 320 

Ala Gly Gin Asp Pro Asp Glu Leu Leu Gly Arg Ala Glu Thr Ala Asp 
325 330 335 

Lys Glu Leu Glu Glu Leu Glu Met Ala Val Glu Met Thr Thr Glu Arg 
340 345 350 



Leu Thr Ser He Gin Glu Glu Ala Glu Asp Lys Ala Ala Gin Ala Arg 
355 360 365 
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Glu Ala Glu Arg 
370 

Arg Glu Gly Val 
385 

Gin His Thr Ser 



Glu Glu Phe He 
420 

Thr Asp Glu Arg 
435 

Glu Ala Leu Lys 
450 

Leu Glu Glu Leu 
465 

Arg Leu Gin Ser 



Asp Ala Ala Asp 
500 

Pro Gin Arg Asn 
515 

Ala Glu Ala Leu 
530 

He Asp Ala Gly 
545 

Gly Gly Ala Trp 



Leu Leu Asp His 
580 

Arg Leu Leu Ala 
595 

Gin Ala He Glu 
610 

Val Leu He Gly 
625 

Val Glu He Thr 



Ala Ser Ala Ala 
660 

His Ala Ala Asp 
675 



Glu His Leu Ala 
375 

Val Arg Leu Leu 
390 

Ala Glu Glu Glu 
405 

Gly Arg He Leu 



Lys Gin Gly Val 
440 

Gin Ala Lys His 
455 

Arg Thr Lys Arg 
470 

Arg He Glu Thr 
485 

Val Val Asp Tyr 



Val Asp Lys Ala 
520 

Ala Gly Glu Ala 
535 

Val Ala Arg Thr 
550 

Arg Leu Asp Ala 
565 

Val Asp Leu Asp 



Asp Val Val Leu 
600 

Asp Asp Pro Arg 
615 

Ala Gly Trp He 
630 

Ala His He Glu 
645 

Leu Asp Asp He 



Asn Thr Arg Val 
680 



Gin Val Arg Ala 
380 

Ala Ser Glu Glu 
395 

Ala Glu Arg Leu 
410 

Asp Val Glu Arg 
425 

Asp Thr Asp Arg 



Glu Ala Glu Ala 
460 

Ser Asp Leu Glu 
475 

Leu Asn Gin Asn 
490 

Pro Gin Leu Ala 
505 

Leu Ala Ala Ala 



Ala Glu Gly Leu 
540 

He He Val Asp 
555 

Asn He Pro Ala 
570 

Pro Ala He Ala 
585 

Val Asp Asp Pro 



Leu Arg Ala Val 
620 

Gin Val Gly Thr 
635 

Glu Ala Glu Ala 
650 

Ala Gly Thr Phe 
665 

Glu Val Ala Ala 



He Ser Asp Arg 



Ser Leu Arg Thr 
400 

Ser Glu Gin Leu 
415 

Glu Arg Arg Leu 
430 

Ala Pro Leu Glu 
445 

Ala Glu Thr Arg 



Lys Glu Val Ser 
480 

Arg Pro Arg Ser 
495 

Thr Leu He Arg 
510 

Leu Gly Ala His 
525 

Val Glu Lys Leu 



Gly Thr Gin Ala 
560 

Gly Ala Ser Trp 
575 

Gly Pro Val Asn 
590 

Ser Leu Gly Arg 
605 

Asp Arg Asn Gly 



Glu Thr Ser Thr 
640 

Gin Leu Ala Ala 
655 

Asp Gly Ala Leu 
670 

Arg Thr Ala Ala 
685 
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Leu Arg Glu Leu Asp Met Thr Arg Asp Ser lie Thr Arg Asp Leu Ala 
690 695 700 

Arg Leu Asp Lys Gin His Glu Ala Ala Glu Ser Glu Arg Val Arg His 
705 710 715 720 

Val Gly Arg Leu His Ala Ala Glu Thr Arg Arg Glu Glu Leu Arg Glu 
725 730 735 

Gin Leu Glu Asp lie Val Asp Arg Leu Ser Arg Val Glu Asp Glu Glu 
740 745 750 

Asp Ala Asp Glu Pro Ser Thr Thr Ala Arg Asp Gin Ala Asn Ala Glu 
755 760 765 

Leu Gin Gin lie Arg Ala Met Glu Met Glu Ala Arg Leu Ala Gin Arg 
770 775 780 

Thr Ala Glu Glu Arg Ala Gly Gin Gin Arg Gly Lys Gly Asp Ser Leu 
785 790 795 800 

Arg Arg Gin Ala Glu His Glu Arg Gin Ala Lys lie Arg His Glu Gin 
805 810 815 

Ala Met Glu Ala Arg Arg Arg Arg Thr Gin Leu Ala Ala Ala Val His 
820 825 830 

Asn Gly Ala Arg Asp Val Ala Glu Arg Val Ser Ser Val Leu Ala Gin 
835 840 845 

Ala Ala lie Glu Arg Asp Gin His Asn Arg Asp Lys Ala Leu Leu Thr 
850 855 860 

Ser His Leu Ala Arg Ala Lys Asp Ala Val Ser Ala Ala Arg Gin His 
865 870 875 880 

Leu Asn Arg Leu Ser Asp Asn Ala His Ser Met Glu Leu Ala. Arg Ser 
885 890 895 

Gin Ala Gin Val Arg Met Glu Glu Ala Val Ala Lys lie Thr Glu Gin 
900 905 910 

Leu Gly lie Pro Val Ala Glu Leu Leu Arg Asp Tyr Thr Pro Asp Glu 
915 920 925 

Asn Phe Asp Glu Lys Phe Gin Arg Ala Arg Leu Lys Gin Ala Glu Lys 
930 935 940 

Asp Leu Ala Ala Leu Gly Lys Val Asn Pro Leu Ala Leu Glu Glu Phe 
945 950 955 960 

Lys Ala Leu Gly Arg Ala Leu Arg Val Pro 
965 970 



<210> 261 
<211> 570 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (547) 
<22 3> RXA014 95 

<400> 261 

taggaatagc agggtagata aacttattaa aatttttcca attcagggta gaattccaaa 



aag cgc gat gag gag ctg get aaa ttg cgc gaa ggt gca gcg cct gca 
Lys Arg Asp Glu Glu Leu Ala Lys Leu Arg Glu Gly Ala Ala Pro Ala 
120 125 130 



60 



agaattattt cgactctgtg aagatgagga gtggtccacc atg get gac aac gee 115 

Met Ala Asp Asn Ala 
1 5 

cgc gcg get cgt atg gca aag cgc att caa act ate gtg gec age gee 163 
Arg Ala Ala Arg Met Ala Lys Arg lie Gin Thr lie Val Ala Ser Ala 
10 15 20 

att gaa cgc gat ate aag gac cgc cga ctt gag ttc gtc aca att act 211 
lie Glu Arg Asp lie Lys Asp Arg Arg Leu Glu Phe Val Thr lie Thr 
25 30 35 

gat gtg ace atg acc ggt gac ctg cac gat gca aag gtg ttt tac ace 259 
Asp Val Thr Met Thr Gly Asp Leu His Asp Ala Lys Val Phe Tyr Thr 
40 45 50 

gtt cgt gga get tec att gaa gaa gaa cca gat ctt gag gca gca gca 307 
Val Arg Gly Ala Ser lie Glu Glu Glu Pro Asp Leu Glu Ala Ala Ala 
55 60 65 

gag get ctt cac cga gca cgc ggc cag ctg agg aag ate gtt ggc cag 355 
Glu Ala Leu His Arg Ala Arg Gly Gin Leu Arg Lys lie Val Gly Gin 
70 75 80 85 

cag ctg ggt gtt egg ttt acc ccg acc ctg act tac age ate gat acc 403 
Gin Leu Gly Val Arg Phe Thr Pro Thr Leu Thr Tyr Ser lie Asp Thr 
90 95 100 

gtc cca gag gca tec gca cac atg gaa get ttg ttg gat cgt get cgc 451 
Val Pro Glu Ala Ser Ala His Met Glu Ala Leu Leu Asp Arg Ala Arg 
105 110 115 



499 



ggt gat gca gat cct tac aag act tea tec aag tct gaa tct gag gaa 547 
Gly Asp Ala Asp Pro Tyr Lys Thr Ser Ser Lys Ser Glu Ser Glu Glu 
135 140 145 

taacaccagt gaeggataat agt 570 



<210> 262 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Ala Asp Asn Ala Arg Ala Ala Arg Met Ala Lys Arg lie Gin Thr 
15 10 15 

lie Val Ala Ser Ala lie Glu Arg Asp lie Lys Asp Arg Arg Leu Glu 
20 25 30 
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Phe Val Thr lie Thr Asp Val Thr Met Thr Gly Asp Leu His Asp Ala 
35 40 45 

Lys Val Phe Tyr Thr Val Arg Gly Ala Ser lie Glu Glu Glu Pro Asp 
50 55 60 

Leu Glu Ala Ala Ala Glu Ala Leu His Arg Ala Arg Gly Gin Leu Arg 
65 70 75 80 

Lys lie Val Gly Gin Gin Leu Gly Val Arg Phe Thr Pro Thr Leu Thr 
85 90 95 

Tyr Ser lie Asp Thr Val Pro Glu Ala Ser Ala His Met Glu Ala Leu 
100 105 110 

Leu Asp Arg Ala Arg Lys Arg Asp Glu Glu Leu Ala Lys Leu Arg Glu 
115 120 125 

Gly Ala Ala Pro Ala Gly Asp Ala Asp Pro Tyr Lys Thr Ser Ser Lys 
130 135 140 

Ser Glu Ser Glu Glu 
145 



<210> 263 
<211> 678 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (655) 

<223> RXA01893 

<400> 263 

agtcctgata catttagtct tataaacagc gtggcttatc taggttcgat tctaggatcc 60 

atcagaatcc acgctgttag aaaaacacag gagtgaataa atg att gat gaa att 115 

Met lie Asp Glu lie 
1 5 

ctg ttc gaa gcg gaa gag cgc atg acc gca acg gtc gag cac acc cgc 163 
Leu Phe Glu Ala Glu Glu Arg Met Thr Ala Thr Val Glu His Thr Arg 
10 15 20 

gaa gac ttg acc acc att cgt acc ggt cgc gca aac ccg get atg ttc 211 
Glu Asp Leu Thr Thr lie Arg Thr Gly Arg Ala Asn Pro Ala Met Phe 
25 30 35 

aac ggt gtc atg get gaa tac tac ggc gtg cct act cct att act cag 259 
Asn Gly Val Met Ala Glu Tyr Tyr Gly Val Pro Thr Pro lie Thr Gin 
40 45 50 

atg tea ggc ate act gtt cca gag cct cgc atg ctg ctg ate aag cct 307 
Met Ser Gly lie Thr Val Pro Glu Pro Arg Met Leu Leu lie Lys Pro 
55 60 65 

tat gag atg tct tec atg cag gtc att gag aat get ate cgt aac tct 355 
Tyr Glu Met Ser Ser Met Gin Val lie Glu Asn Ala lie Arg Asn Ser 
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70 75 80 85 

gac ctt ggt gtt aac ccc acc aac gat ggc cag gtg ctg cgt gtg acc 403 
Asp Leu Gly Val Asn Pro Thr Asn Asp Gly Gin Val Leu Arg Val Thr 
90 95 100 

ate cca cag ctt act gaa gag cgt cgt aag gac atg gtc aag ctt get 451 
lie Pro Gin Leu Thr Glu Glu Arg Arg Lys Asp Met Val Lys Leu Ala 
105 110 115 

aag ggt aag ggc gaa gac ggc aag att gee att cgt aac ate cgc cgc 499 
Lys Gly Lys Gly Glu Asp Gly Lys lie Ala lie Arg Asn lie Arg Arg 
120 125 130 

aag ggc atg gac cag eta aag aag ctg caa aaa gat ggc gac get ggc 547 
Lys Gly Met Asp Gin Leu Lys Lys Leu Gin Lys Asp Gly Asp Ala Gly 
135 140 145 

gaa gat gaa gta cag gca gca gaa aaa gaa eta gat aaa gtc acc get 595 
Glu Asp Glu Val Gin Ala Ala Glu Lys Glu Leu Asp Lys Val Thr Ala 
150 155 160 165 

ggt ttt gtt gcg cag gtc gat gaa gtc gtt get cgc aag gaa aag gaa 643 
Gly Phe Val Ala Gin Val Asp Glu Val Val Ala Arg Lys Glu Lys Glu 
170 175 180 

ctg atg gag gtc tagaagacct ttatcgcaat ggc 678 
Leu Met Glu Val 
185 



<210> 264 
<211> 185 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met lie Asp Glu lie Leu Phe Glu Ala Glu Glu Arg Met Thr Ala Thr 
15 10 15 

Val Glu His Thr Arg Glu Asp Leu Thr Thr lie Arg Thr Gly Arg Ala 
20 25 30 

Asn Pro Ala Met Phe Asn Gly Val Met Ala Glu Tyr Tyr Gly Val Pro 
35 40 45 

Thr Pro lie Thr Gin Met Ser Gly lie Thr Val Pro Glu Pro Arg Met 
50 55 60 

Leu Leu lie Lys Pro Tyr Glu Met Ser Ser Met Gin Val lie Glu Asn 
65 70 75 80 

Ala lie Arg Asn Ser Asp Leu Gly Val Asn Pro Thr Asn Asp Gly Gin 
.85 90 95 

Val Leu Arg Val Thr lie Pro Gin Leu Thr Glu Glu Arg Arg Lys Asp 
100 105 110 

Met Val Lys Leu Ala Lys Gly Lys Gly Glu Asp Gly Lys lie Ala lie 
115 120 125 
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Arg Asn lie Arg Arg Lys Gly Met Asp Gin Leu Lys Lys Leu Gin Lys 
130 135 140 

Asp Gly Asp Ala Gly Glu Asp Glu Val Gin Ala Ala Glu Lys Glu Leu 
145 150 155 160 

Asp Lys Val Thr Ala Gly Phe Val Ala Gin Val Asp Glu Val Val Ala 
165 170 175 

Arg Lys Glu Lys Glu Leu Met Glu Val 
180 185 



<210> 265 
<211> 458 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (435) 

<223> RXA01568 

<400> 265 

tgg gat aac ate acc tat ttg atg cgc get gcg cga aaa ggc acc gtg 48 

Trp Asp Asn lie Thr Tyr Leu Met Arg Ala Ala Arg Lys Gly Thr Val 
15 10 15 

gtt ccc atg gtc ate gag ttg gat ggc egg ttc gtg ggg cag ttg act 96 
Val Pro Met Val lie Glu Leu Asp Gly Arg Phe Val Gly Gin Leu Thr 
20 25 30 

ate ggc aac ate cag cac ggc ggc ate tec gat gec tgg att ggc tat 144 
lie Gly Asn lie Gin His Gly Gly lie Ser Asp Ala Trp lie Gly Tyr 
35 40 45 

tgg gtt tec age gcg gtg acg ggg cgc ggt ate get acg gee gee tgc 192 
Trp Val Ser Ser Ala Val Thr Gly Arg Gly He Ala Thr Ala Ala . Cys 
50 55 60 

gcg etc ggc gtg gat cat get ttt cga cgc ata ggt ctg cat cgc etc 240 
Ala Leu Gly Val Asp His Ala Phe Arg Arg lie Gly Leu His Arg Leu 
65 70 75 80 

acc gee acc tat eta ccc age aac cca gca tec ggg aag gtg etc gga 288 
Thr Ala Thr Tyr Leu Pro Ser Asn Pro Ala Ser Gly Lys Val Leu Gly 
85 90 95 

cac age ggt ttc cgc cca gaa ggc tat etc att aga aat ctg cat att 336 
His Ser Gly Phe Arg Pro Glu Gly Tyr Leu He Arg Asn Leu His He 
100 105 110 

gat gga caa tgg atg gat cac cat ttt gtg gca ttg ctg gcg gat gag 384 
Asp Gly Gin Trp Met Asp His His Phe Val Ala Leu Leu Ala Asp Glu ■ 
115 120 125 

tat tea ata acc gcg gtg gaa cgt etc act aga gag gga cga ttg cgc 432 
Tyr Ser He Thr Ala Val Glu Arg Leu Thr Arg Glu Gly Arg Leu Arg 
130 135 140 



cga tgattactaa tgcgaagaaa ttt 



458 
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Arg 
145 



<210> 266 
<211> 145 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Trp Asp Asn lie Thr Tyr Leu Met Arg Ala Ala Arg Lys Gly Thr Val 
15 10 15 

Val Pro Met Val lie Glu Leu Asp Gly Arg Phe Val Gly Gin Leu Thr 
20 25 30 

lie Gly Asn lie Gin His Gly Gly lie Ser Asp Ala Trp lie Gly Tyr 
35 40 45 

Trp Val Ser Ser Ala Val Thr Gly Arg Gly lie Ala Thr Ala Ala Cys 
50 55 60 

Ala Leu Gly Val Asp His Ala Phe Arg Arg lie Gly Leu His Arg Leu 
65 70 75 80 

Thr Ala Thr Tyr Leu Pro Ser Asn Pro Ala Ser Gly Lys Val Leu Gly 
85 90 95 

His Ser Gly Phe Arg Pro Glu Gly Tyr Leu lie Arg Asn Leu His lie 
100 105 110 

Asp Gly Gin Trp Met Asp His His Phe Val Ala Leu Leu Ala Asp Glu 
115 120 125 

Tyr Ser lie Thr Ala Val Glu Arg Leu Thr Arg Glu Gly Arg Leu Arg 
130 135 140 

Arg 
145 



<210> 267 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS' 

<222> (101) . . (766) 

<223> RXA01661 

<400> 267 

gttgtgggcg ttgccaccgt ggtcgatcgc gcaaccggtg cagatgaggt tatcgcagcg 60 

gaaggccttc cttaccgcag cttgctggga ctttctgatc ttg gac tea act aac 115 

Leu Asp Ser Thr Asn 
1 5 



acc ccc ggc ccc acg gag tgg ggc gag tec cgc gtg ggc aaa ggt cca 
Thr Pro Gly Pro Thr Glu Trp Gly Glu Ser Arg Val Gly Lys Gly Pro 
10 15 20 



163 
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tgg gaa gag gaa aac ccc ggc gta cct egg cct aca age ccg ctt ttc 211 
Trp Glu Glu Glu Asn Pro Gly Val Pro Arg Pro Thr Ser Pro Leu Phe 
25 30 35 

gac gtc acc etc etc aac gag ggc gat cgc cgc aac gtt gtt gac gec 259 
Asp Val Thr Leu Leu Asn Glu Gly Asp Arg Arg Asn Val Val Asp Ala 
40 45 50 

tat cgt tat tgg acc cgt gag gcg att gtt gaa gat ate gac acc cgc 307 
Tyr Arg Tyr Trp Thr Arg Glu Ala lie Val Glu Asp lie Asp Thr Arg 
55 60 65 

cgc cac age etc cac gta gcg ate gaa aac ttt gaa aac gac gec aac 355 
Arg His Ser Leu His Val Ala lie Glu Asn Phe Glu Asn Asp Ala Asn 
70 75 80 85 

ate ggc acc gtc gtg cgc acc gee aac gec ttt gec gtg aac aca gtc 403 
lie Gly Thr Val Val Arg Thr Ala Asn Ala Phe Ala Val Asn Thr Val 
90 95 100 

cac att gtg ggc agg cgt egg tgg aac cgc agg gga gee atg gtg act 451 
His He Val Gly Arg Arg Arg Trp Asn Arg Arg Gly Ala Met Val Thr 
105 110 115 

gac cgt tac cag cac etc atg cac cac gaa gac gtt gat teg ctg ctt 499 
Asp Arg Tyr Gin His Leu Met His His Glu Asp Val Asp Ser Leu Leu 
120 125 130 

gcg tgg gca ate gcg gag egg ctt acc ate gtc gcg ate gat aac acc 547 
Ala Trp Ala He Ala Glu Arg Leu Thr He Val Ala lie Asp Asn Thr 
135 140 145 

cca ggt tec gtg cct ttg gaa acc get gag ttg ccg aag aac tgc ctg 595 
Pro Gly Ser Val Pro Leu Glu Thr Ala Glu Leu Pro Lys Asn Cys Leu 
150 155 160 165 

ttg ctg ttt ggt cag gaa ggc cca ggt gtc acc gaa get gcg cgt gca 643 
Leu Leu Phe Gly Gin Glu Gly Pro Gly Val Thr Glu Ala Ala Arg Ala 
170 175 180 

ggt gcg tta atg acc tgt teg att gec caa ttt ggt tec act cga tec 691 
Gly Ala Leu Met Thr Cys Ser lie Ala Gin Phe Gly Ser Thr Arg Ser 
185 190 195 

ate aac gcg ggt gta get get ggt att gca atg cat gca tgg att cgt 739 
He Asn Ala Gly Val Ala Ala Gly He Ala Met His Ala Trp He Arg 
200 205 210 

caa cat gec gac tta teg caa gee tgg taattttata ccctagatcg 786 
Gin His Ala Asp Leu Ser Gin Ala Trp 
215 220 

tta 789 



<210> 268 
<211> 222 
<212> PRT 

<213> Corynebacterium glut ami cum 
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<400> 268 

Leu Asp Ser Thr Asn Thr Pro Gly Pro Thr Glu Trp Gly Glu Ser Arg 
1 5 10 15 

Val Gly Lys Gly Pro Trp Glu Glu Glu Asn Pro Gly Val Pro Arg Pro 
20 25 30 

Thr Ser Pro Leu Phe Asp Val Thr Leu Leu Asn Glu Gly Asp Arg Arg 
35 40 45 

Asn Val Val Asp Ala Tyr Arg Tyr Trp Thr Arg Glu Ala lie Val Glu 
50 55 60 

Asp lie Asp Thr Arg Arg His Ser Leu His Val Ala lie Glu Asn Phe 
65 70 75 80 

Glu Asn Asp Ala Asn lie Gly Thr Val Val Arg Thr Ala Asn Ala Phe 
85 90 95 

Ala Val Asn Thr Val His lie Val Gly Arg Arg Arg Trp Asn Arg Arg 
100 105 110 

Gly Ala Met Val Thr Asp Arg Tyr Gin His Leu Met His His Glu Asp 
115 120 125 

Val Asp Ser Leu Leu Ala Trp Ala lie Ala Glu Arg Leu Thr lie Val 
130 135 140 

Ala lie Asp Asn Thr Pro Gly Ser Val Pro Leu Glu Thr Ala Glu Leu 
145 150 , 155 160 

Pro Lys Asn Cys Leu Leu Leu Phe Gly Gin Glu Gly Pro Gly Val Thr 
165 170 175 

Glu Ala Ala Arg Ala Gly Ala Leu Met Thr Cys Ser lie Ala Gin Phe 
180 185 190 

Gly Ser Thr Arg Ser lie Asn Ala Gly Val Ala Ala Gly lie Ala Met 
195 200 205 

His Ala Trp lie Arg Gin His Ala Asp Leu Ser Gin Ala Trp 
210 215 220 



<210> 269 
<211> 936 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (913) 

<223> RXA01581 

<400> 269 

gatgggcaac aatgtgcata ttcttataca tccttttctg tgggcttttt aaggataggg 60 

agcaaagttg accgcacggt taactgttag tgttatgagc atg gca ttg gac ttt 115 

Met Ala Leu Asp Phe 
1 5 
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aat gag gcg ttt acc gaa cgc acc ccg cgc ate gtc aac gca get aaa 163 
Asn Glu Ala Phe Thr Glu Arg Thr Pro Arg lie Val Asn Ala Ala Lys 
10 15 20 

ctg cat cgc gec gcg cag cgc aaa aaa gat aag cgt ttt eta gtt gaa 211 
Leu His Arg Ala Ala Gin Arg Lys Lys Asp Lys Arg Phe Leu Val Glu 
25 - 30 35 

ggc gaa aat tec gtt gaa gca get gtc get acc ggc gca gca act gac 259 
Gly Glu Asn Ser Val Glu Ala Ala Val Ala Thr Gly Ala Ala Thr Asp 
40 45 50 

etc ttt gtc act gaa tec get gcg gag cgc ttc gag gaa ate gtc cgc 307 
Leu Phe Val Thr Glu Ser Ala Ala Glu Arg Phe Glu Glu lie Val Arg 
55 60 65 

acc gee ggt tac atg aat gtc tac acc cac gcg ate acg gac aag gee 355 
Thr Ala Gly Tyr Met Asn Val Tyr Thr His Ala lie Thr Asp Lys Ala 
70 75 80 85 

gcg aag cat ctt age gac acc gtc acc acc acg ggc att ttt gcg ctt 403 
Ala Lys His Leu Ser Asp Thr Val Thr Thr Thr Gly lie Phe Ala Leu 
90 95 100 

tgc gac gac gtc ctg tgg tea gtc ggc aag gcg ate acc ggc cag cca 451 
Cys Asp Asp Val Leu Trp Ser Val Gly Lys Ala lie Thr Gly Gin Pro 
105 110 115 

cgt eta gtg age gtg ccg gtt gag acc cgc gag ccc ggt aat gee gga 499 
Arg Leu Val Ser Val Pro Val Glu Thr Arg Glu Pro Gly Asn Ala Gly 
120 125 130 

acc ttg att cgc gta tec gac gcg gtc ggc gec gac gee gtc gtc ttc 547 
Thr Leu lie Arg Val Ser Asp Ala Val Gly Ala Asp Ala Val Val Phe 
135 140 145 

get ggt gaa tea gta gat cca ctt ggc gca aaa get gtg cgc tec tea 595 
Ala Gly Glu Ser Val Asp Pro Leu Gly Ala Lys Ala Val Arg Ser Ser 
150 155 160 165 

gcg gga teg ctg ttt cac att cca gtg gca cgc aac aac aac ate gca 643 
Ala Gly Ser Leu Phe His lie Pro Val Ala Arg Asn Asn Asn lie Ala 
170 175 180 

gat gtc ttg ggg cag ctt cgt tec aag ggt ctg cag ate ctt gcg acc 691 
Asp Val Leu Gly Gin Leu Arg Ser Lys Gly Leu Gin lie Leu Ala Thr 
185 190 195 

tea gec gat ggg gaa gta gac etc gat gac gec gat gag ctg eta gec 739 
Ser Ala Asp Gly Glu Val Asp Leu Asp Asp Ala Asp Glu Leu Leu Ala 
200 205 210 

aag cca acc gca tgg ctt ttt ggt aat gaa get cac gga ctt gat gag 787 
Lys Pro Thr Ala Trp Leu Phe Gly Asn Glu Ala His Gly Leu Asp Glu 
215 220 225 

age ctg ctt get cag get gat cac cgc gtg cgt att ccg ate cgc ggc 835 
Ser Leu Leu Ala Gin Ala Asp His Arg Val Arg lie Pro lie Arg Gly 
230 235 240 245 



cgc gca gaa tea etc aat ttg gec aca gca gcg tea att tgt ctg tac 



883 
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Arg Ala Glu Ser Leu Asn Leu Ala Thr Ala Ala Ser lie Cys Leu Tyr 
250 255 260 

gaa tec tec aag gca eta ttc gee ggt gag taaaccccaa ttcatgccca 933 
Glu Ser Ser Lys Ala Leu Phe Ala Gly Glu 
265 270 

gcg 936 



<210> 270 
<211> 271 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Ala Leu Asp Phe Asn Glu Ala Phe Thr Glu Arg Thr Pro Arg lie 
15 10 15 

Val Asn Ala Ala Lys Leu His Arg Ala Ala Gin Arg Lys Lys Asp Lys 
20 25 30 

Arg Phe Leu Val Glu Gly Glu Asn Ser Val Glu Ala Ala Val Ala Thr 
35 40 45 

Gly Ala Ala Thr Asp Leu Phe Val Thr Glu Ser Ala Ala Glu Arg Phe 
50 55 60 

Glu Glu lie Val Arg Thr Ala Gly Tyr Met Asn Val Tyr Thr His Ala 
65 70 75 80 

lie Thr Asp Lys Ala Ala Lys His Leu Ser Asp Thr Val Thr Thr Thr 
85 90 95 

Gly lie Phe Ala Leu Cys Asp Asp Val Leu Trp Ser Val Gly Lys Ala 
100 105 110 

lie Thr Gly Gin Pro Arg Leu Val Ser Val Pro Val Glu Thr Arg Glu 
115 120 125 

Pro Gly Asn Ala Gly Thr Leu lie Arg Val Ser Asp Ala Val Gly Ala 
130 135 140 

Asp Ala Val Val Phe Ala Gly Glu Ser Val Asp Pro Leu Gly Ala Lys 
145 150 155 160 

Ala Val Arg Ser Ser Ala Gly Ser Leu Phe His lie Pro Val Ala Arg 
165 170 175 

Asn Asn Asn lie Ala Asp Val Leu Gly Gin Leu Arg Ser Lys Gly Leu 
180 185 190 

Gin lie Leu Ala Thr Ser Ala Asp Gly Glu Val Asp Leu Asp Asp Ala 
195 200 205 

Asp Glu Leu Leu Ala Lys Pro Thr Ala Trp Leu Phe Gly Asn Glu Ala 
210 215 220 



His Gly Leu Asp Glu Ser Leu Leu Ala Gin Ala Asp His Arg Val Arg 
225 230 235 240 
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lie Pro lie Arg Gly Arg Ala Glu Ser Leu Asn Leu Ala Thr Ala Ala 
245 250 255 

Ser lie Cys Leu Tyr Glu Ser Ser Lys Ala Leu Phe Ala Gly Glu 

260 265 270 



<210> 271 
<211> 1062 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1039) 
<223> RXA00313 

<400> 271 

gatcgtcttg ccgatgctgg tattgaggtt gtggataccg cagatggcgc tacatggaaa 60 

ttgcagtaat tacagacact tttaaggaga taatttaaac atg gca gga aat gac 115 

Met Ala Gly Asn Asp 
1 5 

agt cgt cga ggc ggc tta cgc aag acc aat aaa aaa ggt gca acc aag 163 
Ser Arg Arg Gly Gly Leu Arg Lys Thr Asn Lys Lys Gly Ala Thr Lys 
10 15 20 

ggc agt ggc gga cag gtt cgt cgc ggt ctg aaa ggt aag ggg cct acc 211 
Gly Ser Gly Gly Gin Val Arg Arg Gly Leu Lys Gly Lys Gly Pro Thr 
25 30 35 

cct aaa get gag gat cgc acc tat cac gca get cac aag cgc aag gtg 259 
Pro Lys Ala Glu Asp Arg Thr Tyr His Ala Ala His Lys Arg Lys Val 
40 45 50 

gag cgt gat cgt cgt gat cgt gga cgc cac cag cgt gaa atg cca gag 307 
Glu Arg Asp Arg Arg Asp Arg Gly Arg His Gin Arg Glu Met Pro Glu 
55 60 65 

ttg gtt gtg ggc cgt aac cca gtg ctg gaa tgt ctg cat gca cgc gtt 355 
Leu Val Val Gly Arg Asn Pro Val Leu Glu Cys Leu His Ala Arg Val 
70 75 80 85 

cca gcg act get ttg tat gtt gca gag ggt gcg gcg aac gat gag cgt 403 
Pro Ala Thr Ala Leu Tyr Val Ala Glu Gly Ala Ala Asn Asp Glu Arg 
90 95 100 

ctg age gag gca gtg cac act gcg get ggc cga aat ctt cca gtg ctg 451 
Leu Ser Glu Ala Val His Thr Ala Ala Gly Arg Asn Leu Pro Val Leu 
105 110 115 

gag gtt aac aag ctg gag ctg gat cgt atg acc ggc aac ggc atg cac 499 
Glu Val Asn Lys Leu Glu Leu Asp Arg Met Thr Gly Asn Gly Met His 
120 125 130 

cag ggc ate ggc ctg gcg ate cct cct tac gag tac gca gat gtt cat 547 
Gin Gly lie Gly Leu Ala lie Pro Pro Tyr Glu Tyr Ala Asp Val His 
135 140 145 



gat ctg ate gee aat get gcg get tct aag aag cca ggc atg ttc gtg 595 
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Asp Leu lie Ala Asn Ala Ala Ala Ser Lys Lys Pro Gly Met Phe Val 
150 155 160 165 

att.ctg gat aac ate acc gac cca cgt aac ttg ggt get gtg att cgt 64 3 
lie Leu Asp Asn lie Thr Asp Pro Arg Asn Leu Gly Ala Val lie Arg 
170 175 180 

tec gtc ggt get ttc ggc ggc aac ggt gtc ate att ccg gag cgt cgt 691 
Ser Val Gly Ala Phe Gly Gly Asn Gly Val lie lie Pro Glu Arg Arg 
185 190 195 

tea gca tct gtg acc get gtt gca tgg cgt act tct get ggt acc gca 739 
Ser Ala Ser Val Thr Ala Val Ala Trp Arg Thr Ser Ala Gly Thr Ala 
200 205 210 

gcg cgt gtg cca gtg gcg aag gaa acc aac atg act cgt gtc gtg aag 787 
Ala Arg Val Pro Val Ala Lys Glu Thr Asn Met Thr Arg Val Val Lys 
215 220 225 

gaa ttc cag caa aac ggt tac cag gtc gtc ggc ctt gac get ggc ggc 835 
Glu Phe Gin Gin Asn Gly Tyr Gin Val Val Gly Leu Asp Ala Gly Gly 
230 235 240 245 

gac cac act ttg gac acc tac gac ggc acc gac aac gtt gtc ate gtc 883 
Asp His Thr Leu Asp Thr Tyr Asp Gly Thr Asp Asn Val Val lie Val 
250 255 260 

gtc ggt tct gag ggc aag gga att tec cgt etc gtt cgc gaa aac tgc 931 
Val Gly Ser Glu Gly Lys Gly lie Ser Arg Leu Val Arg Glu Asn Cys 
265 270 275 



gac acc ate atg tec ata ccc acc gag ggc tgg gtt gaa teg ctg aac 
Asp Thr lie Met Ser lie Pro Thr Glu Gly Trp Val Glu Ser Leu Asn 
280 285 290 



979 



get teg gtt get gee ggc gtc gtg ctg teg gag ttc teg cgc cag cgt 1027 
Ala Ser Val Ala Ala Gly Val Val Leu Ser Glu Phe Ser Arg Gin Arg 
295 300 305 

cgc att aag ggt taagceggag gttggcgtcg aaa 1062 

Arg lie Lys Gly 

310 



<210> 272 
<211> 313 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 272 

Met Ala Gly Asn Asp Ser Arg Arg Gly Gly Leu Arg Lys Thr Asn Lys 
1 5 .10 15 

Lys Gly Ala Thr Lys Gly Ser Gly Gly Gin Val Arg Arg Gly Leu Lys 
20 25 30 

Gly Lys Gly Pro Thr Pro Lys Ala Glu Asp Arg Thr Tyr His Ala Ala 
35 40 45 



His Lys Arg Lys Val Glu Arg Asp Arg Arg Asp Arg Gly Arg His Gin 
50 55 60 
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Arg Glu Met Pro Glu Leu Val Val Gly Arg Asn Pro Val Leu Glu Cys 
65 70 75 80 

Leu His Ala Arg Val Pro Ala Thr Ala Leu Tyr Val Ala Glu Gly Ala 
85 90 95 

Ala Asn Asp Glu Arg Leu Ser Glu Ala Val His Thr Ala Ala Gly Arg 
100 105 110 

Asn Leu Pro Val Leu Glu Val Asn Lys Leu Glu Leu Asp Arg Met Thr 
115 120 125 

Gly Asn Gly Met His Gin Gly lie Gly Leu Ala lie Pro Pro Tyr Glu 
130 135 140 

Tyr Ala Asp Val His Asp Leu lie Ala Asn Ala Ala Ala Ser Lys Lys 
145 150 155 160 

Pro Gly Met Phe Val lie Leu Asp Asn lie Thr Asp Pro Arg Asn Leu 
165 170 175 

Gly Ala Val He Arg Ser Val Gly Ala Phe Gly Gly Asn Gly Val He 
180 185 190 

He Pro Glu Arg Arg Ser Ala Ser Val Thr Ala Val Ala Trp Arg Thr 
195 200 205 

Ser Ala Gly Thr Ala Ala Arg Val Pro Val Ala Lys Glu Thr Asn Met 
210 215 220 

Thr Arg Val Val Lys Glu Phe Gin Gin Asn Gly Tyr Gin Val Val Gly 
225 230 235 240 

Leu Asp Ala Gly Gly Asp His Thr Leu Asp Thr Tyr Asp Gly Thr Asp 
245 250 255 

Asn Val Val He Val Val Gly Ser 'Glu Gly Lys Gly lie Ser Arg Leu 
260 265 270 

Val Arg Glu Asn Cys Asp Thr He Met Ser He Pro Thr Glu Gly Trp 
275 280 285 

Val Glu Ser Leu Asn Ala Ser Val Ala Ala Gly Val Val Leu Ser Glu 
290 295 300 

Phe Ser Arg Gin Arg Arg lie Lys Gly 
305 310 



<210> 273 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (571) 

<223> RXN004 60 

<400> 273 
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agtcggcgaa aatttccccg cggtataagt ttccatcaag tttgattgca gtcacgcccg 60 

ctattattcc acccttttcc aaggccttac aatcaaacac atg ccg gaa cac cca 115 

Met Pro Glu His Pro 
1 5 

ctt cac gtt ate ttc gac aat cct gtc ate cct ccc aac acc gga aac 163 
Leu His Val lie Phe Asp Asn Pro Val lie Pro Pro Asn Thr Gly Asn 
10 15 20 

gec ate cga atg tgt gca gga aca ggc get cac ctg cac ctt gtt gaa 211 
Ala lie Arg Met Cys Ala Gly Thr Gly Ala His Leu His Leu Val Glu 
25 30 35 

cct tta ggc ttt gag ctg aca gaa aag cac ctt cgc cga gca ggc ctt 259 
Pro Leu Gly Phe Glu Leu Thr Glu Lys His Leu Arg Arg Ala Gly Leu 
40 45 50 

gac tac cac gac tta gec gat gtc aca gtg cat gca acc ttc gat gaa 307 
Asp Tyr His Asp Leu Ala Asp Val Thr Val His Ala Thr Phe Asp Glu 
55 60 65 

gee atg get gca gtc cct ggt cgc gta ttt gee ttc acc aca acg gee 355 
Ala Met Ala Ala Val Pro Gly Arg Val Phe Ala Phe Thr Thr Thr Ala 
70 75 80 85 

aat acc cgc ttc acc gat ate get ttt gaa cct ggc gat gca etc ctt 403 
Asn Thr Arg Phe Thr Asp lie Ala Phe Glu Pro Gly Asp Ala Leu Leu 
90 95 100 

ttt gga act gaa cca aca gga etc cct caa gaa cat gtt gag cat tec 451 
Phe Gly Thr Glu Pro Thr Gly Leu Pro Gin Glu His Val Glu His Ser 
105 110 115 

cga ate acc agt gag ctt egg ate ccc atg ctt ccc ggt agg cgt tec 4 99 
Arg lie Thr Ser Glu Leu Arg lie Pro Met Leu Pro Gly Arg Arg Ser 
120 125 130 

atg aac ctt tea aat tec gcg gcg gta gcg acc tat gaa gca tgg cgt 547 
Met Asn Leu Ser Asn Ser Ala Ala Val Ala Thr Tyr Glu Ala Trp Arg 
135 140 145 

caa etc gga ttt gtg ggt ggg gtt tagttttttg ctgggcttct ggg 594 
Gin Leu Gly Phe Val Gly Gly Val 
150 155 



<210> 274 ' 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Met Pro Glu His Pro Leu His Val lie Phe Asp Asn Pro Val lie Pro 
15 10 15 

Pro Asn Thr Gly Asn Ala lie Arg Met Cys Ala Gly Thr Gly Ala His 
20 25 30 



Leu His Leu Val Glu Pro Leu Gly Phe Glu Leu Thr Glu Lys His Leu 
35 40 45 
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Arg Arg Ala Gly Leu Asp Tyr His Asp Leu Ala Asp Val Thr Val His 
50 55 60 

Ala Thr Phe Asp Glu Ala Met Ala Ala Val Pro Gly Arg Val Phe Ala 
65 70 75 80 

Phe Thr Thr Thr Ala Asn Thr Arg Phe Thr Asp lie Ala Phe Glu Pro 
85 90 95 

Gly Asp Ala Leu Leu Phe Gly Thr Glu Pro Thr Gly Leu Pro Gin Glu 
100 105 110 

His Val Glu His Ser Arg lie Thr Ser Glu Leu Arg lie Pro Met Leu 
115 120 125 

Pro Gly Arg Arg Ser Met Asn Leu Ser Asn Ser Ala Ala Val Ala Thr 
130 135 140 

Tyr Glu Ala Trp Arg Gin Leu Gly Phe Val Gly Gly Val 
145 150 155 



<210> 275 
<211> 478 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (478) 
<223> FRXA00460 

<400> 275 

agtcggcgaa aatttccccg cggtataagt ttccatcaag tttgattgca gtcacgcccg 60 

ctattattcc acccttttcc aaggccttac aatcaaacac atg ccg gaa cac cca 115 

Met Pro Glu His Pro 
1 5 



ctt cac gtt ate ttc gac aat cct gtc ate cct ccc aac acc gga aac 163 
Leu His Val lie Phe Asp Asn Pro Val lie Pro Pro Asn Thr Gly Asn 
10 15 20 



gec ate cga atg tgt gca gga aca ggc get cac ctg cac ctt gtt gaa 211 
Ala lie Arg Met Cys Ala Gly Thr Gly Ala His Leu His Leu Val Glu 
25 30 35 

cct tta ggc ttt gag ctg aca gaa aag cac ctt cgc cga gca ggc ctt 259 
Pro Leu Gly Phe Glu Leu Thr Glu Lys His Leu Arg Arg Ala Gly Leu 
40 45 50 



gac tac cac gac tta gec gat gtc aca gtg cat gca acc ttc gat gaa 307 

Asp Tyr His Asp Leu Ala Asp Val Thr Val His Ala Thr Phe Asp Glu 
55 60 65 

gee atg get gca gtc cct ggt cgc gta ttt gee ttc acc aca acg gec 355 

Ala Met Ala Ala Val Pro Gly Arg Val Phe Ala Phe Thr Thr Thr Ala 
70 75 80 85 



aat acc cgc ttc acc gat ate get ttt gaa cct ggc 



gat gca etc ctt 



403 
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Asn Thr Arg Phe Thr Asp lie Ala Phe Glu Pro Gly Asp Ala Leu Leu 

90 95 100 

ttt gga act gaa cca aca gga etc cct caa gaa cat gtt gag cat tec 

Phe Gly Thr Glu Pro Thr Gly Leu Pro Gin Glu His Val Glu His Ser 

105 110 115 



151 



cga ate acc agt gag ctt egg ate eta 478 
Arg lie Thr Ser Glu Leu Arg lie Leu 
120 125 



<210> 276 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Pro Glu His Pro Leu His Val lie Phe Asp Asn Pro Val lie Pro 
15 10 15 

Pro Asn Thr Gly Asn Ala lie Arg Met Cys Ala Gly Thr Gly Ala His 
20 25 30 

Leu His Leu Val Glu Pro Leu Gly Phe Glu Leu Thr Glu Lys His Leu 
35 40 45 

Arg Arg Ala Gly Leu Asp Tyr His Asp Leu Ala Asp Val Thr Val His 
50 55 60 

Ala Thr Phe Asp Glu Ala Met Ala Ala Val Pro Gly Arg Val Phe Ala 
65 70 75 80 

Phe Thr Thr Thr Ala Asn Thr Arg Phe Thr Asp He Ala Phe Glu Pro 
85 90 95 

Gly Asp Ala Leu Leu Phe Gly Thr Glu Pro Thr Gly Leu Pro Gin Glu 
100 105 110 

His Val Glu His Ser Arg He Thr Ser Glu Leu Arg He Leu 
115 120 125 



<210> 277 
<211> 951 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXA02179 

<400> 277 

eggcaggcaa agcaaagcaa gtgcactggc tgatgtggct ggtcgctgga ctcttcgtcg 60 

tgttcttcgc gattgatccc atcatggaag ctgtcggcta atg aca acg cgc acg 115 

Met Thr Thr Arg Thr 
1 5 



gta att tct gat ccc gca gat cct cgt ctg gat gat gtc cgc gat etc 163 



